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INTELLIGENCE TEST SCOEES AND BUSINESS 
SUCCESS^ 

W. V. BINGHAM AMD W. T. DAVIS 
Carnegie Inalihite of Technology 

auitfMiAnr 

Ono hundred nnd two buaincss men attending the Babson 
Statistical Conference Wellesley liills took the Bureau 
of Personnel Rcaearoh Teat VIj a spiral-omnibus form of the 
Anny Alpha intelligence examinotion. The group was a 
representative sampling of successful businesfl men: aales- 
mon, sales managers and executives. 

The Bcorefl ranged from 27 to 174; median, 106; interquartile 
range, 88 to 128. (The maximum pojwiblo score on Test VI 
is 184.) In terms of the army intelligence scale, 54 per cent 
of these men would be rated A; 29 per cent, B; and 17 per cent, 
C-f- or C. 

Two of the three lowest scores wore made by presidents of 
their concerns. But it is to be noted that even theso are 
fully equal to the average American in intelligence. Every 
individual in the entire group is in the upper half of the popu¬ 
lation; which suggests that at least this minimum of mental 
alertness as measured by nn intelligence test, is important for 
business success. 

To discover possible differences of vocational profile, an 
analysis was made of the relative proficiency of older and 
younger executives, sales managers and salcsmc 2 i, in each of 
the six types of question included in the test: disarranged 
sentences, aritlimetic, opposites, number completion, analogies 

> Road in part at tiiQ mooting uf tbo Amorienn PHyoIioloKlcnl AnBOcia- 
lion, MikUhoii, Docoiul)cr28, 1023. 
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and information, The moat significant differences are that 
the salesmen did better than the executives on disarranged 
sentences, and less 'vvell on arithmetic and number completion. 
Business men with college training did better upon disarranged 
gcutencGs and opposites than men with less schooling. 

Each man who took the test was notified by mail of his 
score and its meaning, and was asked to fill out an experience 
record. Of the 102 who took the test, 73 returned experience 
records. These had made, on the average, better scores than 
had those who did not respond. 

Using the data contained in these experience records, ratings 
of the business success of these 73 men were made by five 
judges, independently. The extent of agreement among 
these judges is indicated by the intcrcorrelation between their 
ratings; an average coefficient of +0.60. 

The combined success ratings, when correlated with the 
scores on Test YI, give a coefficient of -0.10. In other words, 
no significant relationship was found between intelligence as 
measured by this type of mental alertness examination, and 
relative business success—within this successful group—as 
estimated from data on a personal history blank. 

The correlation between years spent in school and test 
score is +0,44. Many other correlations with teat perform¬ 
ance were computed, as well as correlations between items 
on the experience records^ but the number of cases proved to 
be too small to lend significance to the relationships disclosed, 

The question is brought forward as to the relative signifi¬ 
cance of intelligence and of non-intellectual traits of personality 
as factors in business success. 

I. INTRODUCTION 

Does outstanding success in business depend primarily on 
intelligence? To what extent may it be assumed that the 
brighter a man is, the farther he will go on the road toward 
business achievement? Do brains count for more than charac¬ 
ter and personality? 
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University teachers are prone to magnify tlie importance 
of intelligence. It is, indeed, likely to be the chief factor in 
their own success. They tend to estimate the effectiveness 
of their colleagues in terms of intellectual acicompliHlunont. 
They rank their students in order of ability to iriaster and 
manipulate ideas. 

In the world of business, on the other hand, succchs is first 
of all a matter of getting things done. Ability to persuade 
and control people is an outstanding asset, hlffectivcnc.sa 
within an organization demands such traits as dependability, 
cooperativoness, energy, promptiioag of decision. If trails 
like these are present in high degree, a man may make a no¬ 
table business success even though his mental alertness test 
rating on the Army scale ia only B or C. Intelligence there 
must be, above a certain minimwn. But this minimum is, 
perhap.s, not so high as is often supposed. 

It ia the purpose of this paper to report some intelligence- 
test measureinenta of a group of business executives; to indi¬ 
cate the range and distribution of test scores within this group; 
to compare them with other business men; and to note the 
relatiorisliip of certain personal history items to estimated 
success as well ns to proficiency in diiTereiit parts of the test, 
and to total score. 

II. suHJEcrrs; personal history data 

One hundred and two business men attending the annual 
statistical conference held at the Bnbson Institute, WcllcBley 
Hills, Massachusetts, August 4, 1922, constitiito the sample 
selected for study. About half of these men wore college 
graduates and a fourth of Uio remainder had attended Jiigl! 
school. Nearly four-fifths were executives. One-liftli worn 
salesmen. (Eleven sales managers arc here clus-secl with 
executives,) There were wide differences in age as well as 
in education and in type of work. Tiie exocutives ranged 
from twenty-five to sixty-throe yours. I’or Ktati.stical jnir- 
poses they were divided into two groups, younger and olihu-, aL 
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the median nge of forty-one. The ages of the saleamen ranged 
from twenty to fifty-nine with the median at thirty-one years. 

Personal history data regarding the men examined wore 
needed, to furnish a criterion for use in evaluating the share 
of intelligence in business success. We wanted, also, to see 
to what extent certain items such as experience, or schooling, 
correlate with business success or differentiate salesmen from 
executives. Seventy-three of the men examined were kind 
enough to furnish the desired personal history data, and the 
bulk of this report concerns itself with an analysis of these 
data, an attempt to extract from them a criterion of auccesa, 
and a study of certain correlations between (a) this criterion, 
(b) test scores, and (c^ selected items of personal history. 

The form used for getting the personal history data is a 
typical application blank which calls for the following infor¬ 
mation: name, date, address, date and place of birth, lineage 
(American, English, Hebrew, etc.), height, weight, number 
of dependents, marital status, schooling, account of how time 
has been spent since leaving school, solaiy in last three posi¬ 
tions and reasons for leaving, time spent in inside (retail) 
selling, time spent in outside selling, occupations of relatives, 
forms of investment now owned, amount of indebtednesB, 
membership in clubs, in fraternities, in business organizations, 
in church; offices held in these organizations, participation in 
sports, attendance at social affairs, physical inflimities, time 
lost through illness and nature of illness. 

Of these items, the following yield data expressible in quanti¬ 
tative units, and so can be used in computing correlations: 
age, height, weight, number of dependents, salary, years selling, 
number and kinds of investments, debt, number of clubs, 
number of times attended theater last year, number of times 
took part in athletics last year, number of times attended 
social affairs of own sex last year, number of years in school. 

A few additional items permit of statistical, though less 
rigorous, treatment. Of these, only the data on schooling and 
present occupation were studied. 
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With reference to schooling, the men were classified as 
follows: 


1. No Bcliooling. 1 

2. Went to gramraai’ school Jmt tlicl not gradujile. 4 

3. Graduiited from graminar achool. 2 

4. Went In higli Bchool bnt did not graduate. 7 

5. GrnduaLed from high school.-. 11 

fi. Went Lo collegn hut did not graduate. H 

7. Graduated from college. 40 

Total. 7:) 


As to present occupation, wc recognized three classes: 
excciiti'vos, salesmen, and those difficult to classify. For 
instance, No. 69 answered that the nature of his work was 
“advertising.” This gave little clue as to whether he was an 
executive, a salesman, or what not. Eleven sales managers 
were classed with the executives. The group of 73, on whom 
personal history data were secured, was made up of 42 busi¬ 
ness cxeciitivc.s, 20 salesmen, and 11 doubtful. 

In average height, the ealcsmcn arc a trifle taller. Tlic 
executives, both older and younger, center about 5 feet 7^ 
inches; the salesmen, 5 feet 9 inches. 

The fact that ilie answers to a qiiCBtion can be objectively 
scored or evaluated does not insui'c that t!ic information is 
reliable—it may bo only an expression of tlic subject's esti¬ 
mate, or again, an intentional over- or imdcr-cstimation. The 
items seem to exhibit three grades of reliability: 

1. Reliable items: Age, number of dependents, number of 
years in scliool, licight and weight. 

Fairly reliable items: Salary, years spent in selling, 
number of kinds of investments. 

3, Items of uncertain reliabUiiy: 

Number of clubs: (The answer’s to this question were not 
very full. Many of the well-known clubs do not appear in 
any of the blanks and as it is hardly possible to Ijclicvc that 
none of these representative men belonged to such clubs, 
little use has been made of this item.) 
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Debt: (Upon this point approximations have very evidently 
been made. Those who had amall debts of a personal nature 
and who were young or relatively poor ecem to have given 
precise answers—i.e., they were not in round nuinbera. Those 
men who were in business for themselves and had large loans 
outstanding gave answers in round numbers, if nt all.) 

Number of times took part in various forms of athletics or 
sports during last year. 

Number of times took part in social affairs of own sex during 
last year. 

Number of times attended theater during last year. 

(Men who have taken part in any one of these but a few times 
could give fairly explicit answera, but many replies arc ob¬ 
viously rough approximations. The only use finally made of 
the data on athletics and sports was to consider the number of 
different kinds of activities in which the subject engaged.) 

in. THE cniTEnroN 

The criterion of business success wns a composite rating 
based entirely on the information contained in the personal 
history records. Ratings were made independently by 6ve 
men on the staff of the Division of Cooperative Research, 
Carnegie Institute of Technology, The raters were instructed 
to examine these records and to classify each case—^in. com¬ 
parison with the entire range of busincaa men—ns belonging 
to one of four groups: very succesaful (score 1), successful 
(score 2), below average success (score 3), business failure 
(score 4). They were directed to give consideration age; 
an older man should have progressed farther in the business 
world than a younger man equally successful. These compos¬ 
ite success ratings were then divided into quartilea. These 
four classes are referred to hereafter as Success Rating A, B, 
C and D; Rating A signifying the highly successful quartile, 
and D the least successful quartile of the group. 

The average rating proved to be 2.19. Since the average 
rating for tho business population is, by definition, 2.5, it is 
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evident that either the judges tended to rate too high, or else 
the group as a whole is distinctly above the average in business 
success. The latter Ls undoubtedly the case. 

'I'ho reliability of these ratings is not ns high as wo would 
wisli. The intcrcorrelfiitions between the ratings given by 
the five judges range from H-O.SS to +0.(55, tlie mean being 
+0.60, IMil. d;0.04.^ The ratings may be considered to have 
only a moderate degree of rclinl)iUty, but it supplies the l)est 
criterion available under the circumstances. 

It may be of interest to aslc which items on tliesc oxpei'ioncc 
records mo.st influenced the raters in estimating relative succgsb, 
and to note what relationship was found between their com¬ 
posite success ratings and various personal histoiy iteins. 
We shall later compare the success ratings with relative pro¬ 
ficiency in the several types of question used in tlic intelligence 
test. 

The correlations found between the composite success 
ratings and a niimbor of porsonal liistory itejns arc as follows; 


1 

r 

N(;^lnKll or 

C.'AHKB 


o.on 

7;i 


+0.17 

-O.-t'l 

7S 


73 

32 


-PO 7(i 
H-0.18 
-P0,'J7 1 

+0 02 


■\3 


71 


72 



Apparently thcj number of years a man has attended school 
does not infhience the rating of success. The age factor was 
held fairly constant. The number of kinds of investment 
shows a positive relationship with the ratings. Doubtless 
it influenced, to some degree, the opinions of the judges. 
iSalaiy, when stated, wa.s clearly the outstanding criterion of 
success in tlio minds of the raters, as it correlales -|"0.76 with 

*A11 ooj-i'i'ljilion ncronJins lo J’lvwxni pj'fxluol, 

inonuMil (MirrcUitidii foriiiulii. 
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their ratings. Tho number of dependents correlated nega¬ 
tively with these ratings of buBmeaa success (—0,43). 

Not all of the items appearing on the Experience Records 
lend themselves to statistical treatment by the Pearson prod¬ 
uct moment formula. Below are a few of those that do: 



HDUDBD 

1 ^ ^ 

P.E. 

Age and number of dependente. 

73 

+0.58 

±0,06 

Age and salary. 

32 

+0.64 

±0.08 

Age and number of kinds of investment. 

71 

+0,21 

±0.08 

Number of depfendents and salary.j 

26 

+0,33 

±0.11 

Number of kinds of investment and salary... 

31 

+0,60 

±0.09 

Indebtedness and salary. 

29 

-0.23 

±0.12 

Years spent in selling and times attended 
Booial affairs of own sex in last year. 

32 

+0.1B 

±0.12 


IV. THE MENTAL ALERTNESS TEST 

The intelligence teat known as Bureau of Personnel Research 
Test VI was used. This test is an adaptation of Army Alpha. 
It contains no questions not found in the Army test. It 
uses all the questions in six of the eight parts of Array Alpha, 
omitting only part I, the oral directions test, and part III, 
the test of practical judgment. The other six types of question, 
including arithmetic, analogies, opposites (synonym-antonym), 
range of information, number scries completion and disarranged 
sentences, are used in apparently chance sequence. But 
actually the examination is of the spiral-omnibus form: each 
question of a given type is in. general more difficult than the 
question of the same type which last preceded it. Two pages 
of instructions and fore-exerciaes serve to familiarize the person 
to be examined with the six varieties of tasks; then, at a given 
signal, he turns the page and proceeds without further in- 
atruotion to answer as many of the queatioiis as he can within 
a time limit of fifteen mmutes. 

Advantages of this form of examination, as compared with 
Army Alpha, are that it can be given by any one without 
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Special elocutionary training; instead of eight time limits it 
has only one; and it can be scored rapidly and easily by stencil. 
The Bureau of Personnel Research has used this test since 
1919 with several thousand subjects^ and finds in general 
that it is quite as reliable as Army Alpha, and distinctly easier 
to administer. But it is less convenient to score if it is de¬ 
sired to study the relative proficiency of the subjects in the 
different parts of the test. 

The formula for scoring this test is 

Score = jt — (0 — "W — 2w') 

in which A ^ niimhcr of items gone over 

0 B number of iteins omitted up to that point 
W - iuiinl)cr of items wrong with the exception of oppoaitee 
and disarranged sentences 

io' = n\imbcr of opposites and disarranged Bcnlencos wrong 

(A mere guess at the answer to an opposites question has 
an oven chance of being correct. This holds also of the dis¬ 
arranged sentoncGs where the true-false response is used. Con¬ 
sequently penalty for error on one of these questions is made 
two points instead of one,) 

Another way of putting this same formula is 

Score = J2 — u) 

where R = answers right 

w = opposites and disarranged Bcntcnces wrong 
To compare the mental alertness of this group with the per¬ 
formance of other groups of business people, wc used the follow¬ 
ing norms, compiled by the Bureau of Personnel lleaearch 
from 843 cases distributed as follows: 537 life insurance sales¬ 
men, 160 specialty salesmen, 131 executives, 15 secretariefl. 
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I>fortriB for Test VI ' 


eCOIlK IN TK8T VI 

D&CILB MTAhniNQ 

130-1S4 

10 

118-129 

9 

109-117 

8 

102-108 

7 

95-101 

G 

88- 94 

5 

79- 87 

4 

G7- 78 

3 

50- 66 

2 

0- -40 

1 


(Decile standing shows in what tenth of all persons tested 
this person belongs—10 indicates the highest 10 per cent 
and 1 the lowest 10 per cent. For example, a person making 
a score of 106 would have a decile stand of 7.) 

The general interpretation of the deciles is as follows: 


DeciLo 10. 

Decile 8, 0. 

Decile <1, 5, 6, 7 

Decile 2, 3. 

Decile 1. 


very liigli 

.high 

,.average 

.low 

.very low 


V. TEST nESTJI/TS 


The number of men whose scores fall in each decile of the 
Bureau of Personnel Research norm is as follows: 


HDUDBR 

orciiA 

19 

10 

14 

9 

14 

S 

13 

7 

0 

6 

9 

5 

8 

4 

8 

3 

5 

2 

3 

1 

102 
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Obviously, this Kr<>»P aver/iKfiH <IiHtlnctIy fu'tflior in intoJli- 
gcnccj than did the group of MU -wliich f\iniiRhe(l the 

Bureau of i’ersoiinol Jlosnnvch iionnii. NiiicLoori mako BCorcH 
in tlio "very high" decilo, while <mly ‘,i aio in tlie "vciy low" 
decile. 

The wide diHlriliuiion (»f lent aeorca, from 27 to 174, ia 
shown in table 1 T,vhioh givo.H tiu! range, tho nic<lia?i aral {piar- 
tilcB for the entin? group and alho for the fellowiiig Hiib-groupH: 
salesmen, sahiH umuagerH, excoutivoR, and aaloH managers 
and exficutivoH eomldnod. 


TADI.K I 

/Jtnin7n«n‘<»n nj if:al arnren 



HI’U' ! 
UKII 

■ owi.Kr 

Q. 1 


0. 

IIKJIl- 

EWT 

Salesmen. 

0*1 1 

51 

m 1 

io:i 

112 

171 

SBlcHmnnagerH. 

n 

77 


107 1 

m , 

IM 

ExecntivCH. 

0‘» 

27 

R1 

1 107 1 

12R 

102 

Executives and Hideiiniaimgeni 

w) 

27 

fiO 

' J()7 1 

I2H 1 

102 

ToUl. 

102 

27 

KS 

lOfl 

128 ' 

171 

Old norm.. 

Kid 


VI 

01 1 

112 1 



i'he Hcore. for (nir entire group ia tw(dve pointn 

higher than the niediiin of (he norm. 

The cxccutivcM did hetUT, on tiie wlioli*, than the tialeairien, 
although a young saleKiiiaii nuide the liigheHt Hoorc, and 2 of 
the .S who sconal the Jowost of all lire presiilnntFi of t.lieir coin 
cernaP 

How do tlicsF^ toHt perronoaiireB of huHiness men compare 
witli tlios'O of o/lieerB and «tj|diei*H in the i\ 11113 ’? lofty-fonr 
per cent of our group majlc Hcorea wldeli eorroapond to an A 
intelligenco gnuU! on Army Alpha, 'rwmity-nine ])e,r cent 
made a B grudi;; and ‘••I'veiifoeri i>ei' eent, gradiJ 0 + or C. 
Yoakum and Y(;rkos* ri'iiort the ijercentagOH of men of 

' One of tlu! wrilera iiiliTvii-wed (hi' iiiiui who made llic IowohI scort!, 
and found him (0 he ii kiiidl)’ o[i( gonl[I'lniiii. ii|ii)iurutly uiipronrlu'ii^ 
acnilily. He \vo\ild prolniMy have iiiude a mmd> highiT licon; live yearn 
ago. 

* Army Mental 'reidn, New Yiirk, Hi'iuy Ilnlt, lU'JO, p. 27. 
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different groups making A and B grades in Army Alpha ns 
follows: officers, 83,0 per cent; officers' training school can¬ 
didates, 73.2 per cent; sergeants, 53,4 per cent; corporate, 39.7 
per cent; literate privates, 18.8 per cent. Eighiy-three per cent 
of the group we are studying are men of this superior caliber, a 
fraction identical with that found among the army officei's. 

Each man's score was mailed to him, together with a request 
to supply the data called for on the personal history blank, 
and 73 responded. The 29 who did not return the experience 
record had made a larger proportion of less-than-average 
scores. The higher the score, the greater was the willingness 
to furnish personal history data. This fact reduces the spread 
of our sample and diminishes the likelihood of correlation, 
within this sample, between test score and estimated success. 



KeuQGn 

^ UEDIAK 


73 



29 

■■ 



102 

100 



Figure 1 shows the distribution of test scores for the entire 
group and also for these .two sub-groups. The tendency is 
obvious for those making higher scores to answer the experi¬ 
ence questionnaire and for those making lower seorea to neglect 
to do so. 

The coefficients of correlation of test scores and several of 
the personal history items are bs follows: 


Number of yeara in school. 

Age. 

Number of dependents. 

Salary. 

Years spent in selling. 

Number of kinds of inveatmonlB, 

Height........ 

Success rntinga. 


^fuusGn 
op oabeb 

UM 


73 

+0.44 

=t0.06 

73 

-0,35 


73 

bupi 

=^0,08 

32 


=^0.12 

43 

BiwBI 

=fc0,00 

71 


=t0.07 

72 

+0.08 

=»=Q,0S 

73 


=^0.08 
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The success rating, when correlated with the test scorea, 
gives —0.10, P.E. = 1 = 0.08. As the factor of age enters into 
both of these, a partial correlation was computed holding that 
factor constant. The partial obtained is —0.04, Business 
success as estimated by these judges from the available data 
shows no relation within this group to mental, alertness as 
measured by Bureau of Personnel Research Test VI. 



Fiq. 1. FmsquBNCY Curves of Sconsa on Tebt VI 

Group la, those supplying personal history data; group lb, those 
neglecting to do bo. 


Cobb and Ycrlcea® have made a study of the relativo ability 
of officers of the different arms of tho Army service in the 
eight parts of Army Alpha. A percentile distribution of 
scores on each of the eight testa waa prepared from the records 

• Cobb and Yorkos, Inbollectunl and educational atatua of the medical 
profoBsion as roprcBontcd in the United States army. Ilullotiii of the 
Nfit.intml Uesparfli nonnei!. vnl. 1. nart H. Feliruarv. 1021; n. 473 IT, 
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of 16,000 officers of all arms. Then paychogmphs were, dniwn, 
sHoiving for each test the median poxcentile seore mndo by 
itiediGa.1, infantry, artillery and other officers in comparison 
with the standard group. Striking contrasts appeared. Medi¬ 
cal officers, for example, did relatively better in opposites 
and disarranged sentences than in arithmetic, number fiorieB 
completion and analogies. Engineers, on tho other hand, 
excel most in the very tests in which medical officerfl are 
weakest. Chaplains show the moat irregular profile, being 
highest of any group in the opposites test and relatively low 
in arithmetic and number sericB completion. 


TABLE 2 

ProJiciBnc]) table /or six types of queaiion in JSureati o/ PcrsonTiel 
iJflscarch. Test VI 




PHOriCItHCY INDEX 

1 (good) 3 (mccliuni) 3 (poor) 

Per cent ol qiiesliona wrong 

Disarriingecl aontenccfl. 

24 

0 

O.Ol- 9.0 

10.0-100 

Arithmetic. 

20 

0-2,4 

2.C -12.4 

12,5-100 

Qppoaitos. 

40 

0 

0.01- 4.0 

5.0-100 

Number completion. 

20 

0 

0,01- 0.0 

10.0-100 

Analogies.. 

40 


0,01- 9.0 

10,0-100 

Information., -. 

40 


7.5-12.4 

12.5-100 


184 





To make a similar comparison of the relative proficiency of 
our Bubjecte in the six types of question in the Bureau of 
Personnel Research teat, it was necessary to devise a different 
method of analyzing the data. A. table was prepared showing 
for each "total number attempted" the number of each sort 
of question which the person tested had had an opportunity 
to anawer. For example, if 36 questions were attempted, the 
table shows that 5 of these are disarranged sentences, 4 arith¬ 
metic, 8 opposites, 4 number completion, 7 analogies, find 
8 information. After computing, by aid of this table, the 
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per cent of tlie prol^Ictns attempted that each, person had 
I'iglib in each of fclie six types of question, a proficiency table 
was made (tabic 2). This table was derived by dividijig the 
“per cent wrong’' scores of each typo of question in tertiles. 
Thus, on the arithmetic (]UCStions, one-third of the men had 
less than 2.5 jjer cent wrong, one-third had from 2.5 up to 12.5 
per cent wrong; and oiic-third had more than 12.5 per cent 
wrong. These tliroo groupawercdesiKuated“good,'’“medium,’’ 
or “pool',’’ in arithmetic. The “good'* arc referred to as having 
a “proficiency index of 1;” the medium, u “proficiency index of 
2;’’ and the poor, a '^proficiency index of 3." 



Fiq. 2. l’uorii.Ea of SAi.B.SMErf and Exkcutivks 
T he flmiiller the index, the higher the profioioiicy 


I3y reference to this table, the praficiency of a man on any 
type of question cun be stated in terms of his tcrtilc position 
in the group. A profile can then be drawn which shoiva at a 
glance in which kinds of questions be ia weak, in which strong. 
Then, by computing the mean proficiency of any group— 
Balesmcii, for oxamifie—on each type of question, a profile of 
the group can be drawn which shows graphically its characteris¬ 
tic excellencies or defects in the several sorts of task set by 
the oxaminsdion, (Sco figure 2.) Only the tests of the 711 
men who returned their exporionee records wc'ie analyzed in 
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this way. Then the mean proficiency indexes were com¬ 
puted for different groups^ so that a profile could be drawn for 
each group, and any outstanding group charactGri 8 tic- 7 Buch 
as faoUity in analogies or relative narrowness of range of in¬ 
formation—would be instantly apparent. 

Table 3 gives for each group its six proficiency indexes, one 
for each type of question. Table 4 shows which groups are 
most fluocesaful in each type of question. 


TABLES 

Proficiency of different grpupa on the six types of question 


A 

A 

G&OUF 

rnoriciEKCT it^ozx 

o 

1 

'§ 

1 

1 

1 

u. o 
0'i3 
«) 

S£ 

|.9 

^ O 

&{j 

9 0 

b ^ 

Q 

30 

College graduates... 

1.71 

2.21 



1.85 

1.89 

9 

College, not gT£iduD.teB. 

1.66 


1.44 


1.68 


11 

Higb school graduates,... 


1.81 

1.83 

1.54 

RliHl 

2.18 

7 

Higli school, DOt graduates. 


1.8S 

2.14 

gpl 

2.14 

1.85 

5 

Grammar school, not graduates. 

2.6 

1.4 

1,4 

2,4 

mm 

2.0 

21 

Older executives, 42 anel above. 

mm 

1.71 

l.o7 

OBI 

2,18 

2,0 

21 

Younger executives, below42,... 

1,81 

IHEm 

1,57 

1.85 

1.42 

1.01 

20 


1 

2 2 


9. Qn 

2 1 

7 n 

42 

All fixeoutivea. 

eeb 

1,85 

1.69 

IBES 

2.0 


10 

Salesmen, college graduates.. 

1.7 

2.7 

1.5 

2.4 

2.0 

1.6 

6 

Salesmen, college, not graduates.... 

1.4 

1.6 

1.4 

2,2 

1.2 

1.6 

20 

Executives, college graduates. 

1,8 


1.4 

1,86 

2,45 

1.8 

7 

Executives, high school graduates.. 


1.71 

1.71 

ll. 28 1.85 

2.14 

5 

Exe cutives, high school not graduatec 

2.0 

1.8 

1.8 

[2.4 

[2,4 

1.8 


The figures under each type of question in table 3 are the 
proficiency indexes. It is to be kept in mind that the higher 
the proficiency, the smaller is the index number. The possible 
range is only from 1 to 3, so a difference in the first decimal 
place may be significant. Tor example, salesmen who went 
to college but did not graduate have an average proficiency 
index in disarranged sentences of 1,4; while the corresponding 


































INTELLIGENCE TEST SCOKES AND BUSINESS SUCCESS 17 


TABLE 4 

Qrowpa in order of -proficiency 


ciBza 

unouF 

FROrlClBHOT 

Disarranged eentonceB 

6 

Saloa-oollcge men, not graduates. 

1.4 

20 


1.4 

0 

College men, but not graduates. 

1.65 

10 

College graduates, salesmen. 

1.7 

39 1 

College graduates.. 

1.71 

20 

Executives, college graduates. 

1.8 

21 

Younger executives. 

1.81 

42 

All executives. 

1.07 

7 

High school men, not graduates. 

2.00 

5 

Executives, high school, nob graduates. 

2.00 

21 

Older executives. 

2.07 

11 

High school graduates. 

2.00 

7 

Executives, high school graduates. 

2.28 

6 

Grammar school, not graduates.1 

2.6 

Arithmetic 

5 

Grammar school, not graduates. 

1.38 

6 

Sales, not college graduates. 

1,60 

21 1 

Younger oxocutivos. 

1.61 

0 1 

College men, not graduates. 

1.60 

21 

Older executives. 

1.71 

7 1 

Executives, high school graduates. 

1.71 

6 ’ 

Executives, high school not graduates. 

1.8 

11 

High school graduates. 

1.81 

42 ' 

All executives. 

1.85 

7 

High school men, not graduates. 

1.85 

20 

Exociitivss, college graduates.. — 

2.05 

20 


2,20 

39 

College graduates.. 

2.21 

10 

Salesmen, college graduates. 1 

2.7 

Oppositea 

30 

College graduates. 

1.30 

6 

Sales, not college graduates. 

1.40 

5 

Grammar eohool, not graduates. . 

1,40 

20 1 

Exeoutivoe, college graduates. 

1.40 
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table i—Continued 


c\BC]a 

onovp 

PnOFIClBNCTf 

OppoBitea—(Continued) 

g 

College men, not graduates. 

1,14 

10 

Sales, college graduates. 

1.50 

21 

Older cxecutivca. 

1.57 

21 

Younger executives. 

1.57 

42 

All ex^cutivea. 

1.57 

20 

Salesmen. 

l.GO 

7 

Executives, high school graduates.-. 

1.71 

5 

Executives, high school, not graduates. 

1.80 

11 

High school graduates. 

1.83 

7 

High school men, oot graduatOB. 

1 2.14 

Number completion 

7 

Executives, high achool graduates. 

1.28 

11 

High school graduates.. 

1.54 

21 

Younger executives. 

1.85 

20 

Executives, college graduates. 

1.85 

42 

All executives.' 

1.02 

39 

College graduates. 

2.00 

21 

Older executivcB. 

2.00 

7 

High school men, not graduates. 

2.00 

5 

Salesmen, not college gradiiatca. 

2.2 

20 


2.25 

0 

College men, not graduates. 

2.33 

10 

Salesmen, college Bi'nduates. 

2.40 

5 

Grammar school, not graduates. 

2.40 

5 

Executives, not high achool graduates. 

2.40 

Analogies 

5 

SaloBinen, not college graduates... 

1.20 

21 

Younger executives. 

1.43 

0 

College men, not graduates. 

l.GO 

39 

College graduates. 

1.85 

7 

Executives, high school graduates. 

1.85 

42 

All executives. 

2,00 

10 

Salesmen, college graduates. 

2.00 

11 

High school graduates. 

2 09 

20 

Salesmen. .... 

2 10 
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TABLE 4—^onlinued 


OABEB 

OUODP 

PUOFICIB.'.-Ot 

Aaatogiefi—(Continued) 

7 

High school men, not graduates. 

2.14 

21 

Older evocotiviiB. 

2,18 

5 

Executives, not high Hchool grachiateo,. . 

2.40 

20 

Executives, coUogo graduates. 

2.45 

6 

Grammar school, not graduates. 

1 2.00 

Information 

10 

Salcsinon, college graduates... 

1.60 

5 

Salesmen, college, not graduates.... 

l.CO 

21 

Younger executives... 

1,61 

20 

Executives, college graduates... 

1.80 

5 

Executives, not high school graduates... 

1.80 

7 

High school, not graduates. 

1.86 


College graduates. 

1.80 

42 

All executives. 

1,05 

21 

Older executives... 

2.00 

20 


2.00 

5 

Grammar school, not graduates. 

2.00 

9 

College moil, uot graduates... 

2,11 

7 

E.xocutivcs, high school graduates. 

2.14 

31 

High school graduates......... 

2,IB 


index for the group who did not graduate from grammar 
school is 2.6, The difference is 1.2, which is 60 per cent of the 
total possible difference. 

In table 4 the reader may consider the relative performance 
of the different groups in eacli type of question separately. 
The groups are listed in the order of their proficiency in eacli 
kind of task. As an aid in estimating reliability, the number 
of cases in each group is given. The groups are, for the 
most part, so small that the differences in their performance 
are not significant. 

Disarranged sentences. There is evident a definite tendency 
for the college men who are salesmen to do well, and for older 
executives and executives who are high school men to do 
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poorly, in disarranged sentence questions. Schooling seems 
to affect performance, and also age.. Note that the younger 
executives have an index of 1.81, while the older executives 
have one of 2.07. The older men do somewhat less well than 
the younger. The salesmen do markedly better upon this 
type of question than do the executives. 

Arithmetic. Proficiency in questions involving arithmetioal 
reasoning is strikingly different from proficiency in disar¬ 
ranged sentences. The greater the amount of schooling be¬ 
yond grammar school, the lower the relative proficiency. 
The executives do better than the salesmen here. But these 
trends are not so striking as in the disarranged sentence 
questions. 

Opposites. In general, schooling seems to have some in¬ 
fluence on performance here. The college men do best, while 
the poorest scores on the average are made by the high school 
men. No difference is seen between the average performance 
of groups engaged in different types of work. 

Number aeries completion. In this type of question the 
executives do much better than the salesmen. The group 
"all executives” has an index of 1.92, while the salesmen have 
one of 2.25. It is curious that at either end of the list is a 
group of executives-:-one, the best, being high school gradu¬ 
ates; the other, the poorest, being men who went to high school 
but did not graduate. Except for these two small groups, 
schooling shows no relationship with proficiency. 

Analogies. Age seems to be a factor. Younger executives 
do well in this type of task, making an average index of 1.43; 
while for the older executives the index is 2.18, a difference 
of 0.75. Occupation and schooling are not seen to correlate 
with proficiency. 

InfQrmation. No groups exhibit outstanding differences 
of proficiency upon questions involving general information. 
Both age and schooling might be expected to affect perfor¬ 
mance, but there is only a slight positive relationship. 

Such of these findings as are positive, are indicators of 
tendencies only, It would be unsafe to draw concluaiona 
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from meagre data, and folly to draw fine distinctions. Ten¬ 
dencies here obaemd are, then, merely indications of possible 
differences between groups. Where large differences have 
been found, further investigation is indicated. Thus, we 
would suggest that disarranged sentences, arithmetic, and 
number completion problems bo included in tests designed 
to difTerentiiite prospective Halcamen from other business 
men, the hypothesis being that superiority in disarranged 
sentences, coupled with inferiority in arithmetic and number 
completion, is more often typical of salesmen. 

CONCLUQIONB 

Most of the business men who served as subjects in this 
study are far above the average American in general intelli¬ 
gence, Ninety-five per cent of the group have an A or B 
intelligence rating, indicating how rare it is for a man of only 
average intelligence to achieve a degree of business succoss 
comparable with the success of this gi*oup. These men are 
not only more intelligent, but they are on the who^c superior 
also in business success. 

Within this selected group, success in busmess, as estimated 
from items on a personal history record, docs not correlate 
with intelligence as measured by a fifteen-minute group test. 

The salesmen, as a group, were more proficient upon dis¬ 
arranged sentence questions than were the exocutives. The 
executives, on the other hand, were more proficient upon arith¬ 
metic and number completion questions. Proficiency on the 
arithmetic questions shows a negative correlation with school¬ 
ing beyond grammar school. Proficiency in opposites dif¬ 
ferentiates the occupational groups not at all, but shows some 
correlation with schooling. 

Business men who make superior test scores arc more apt 
to reply to a personal history questionnaire. 

Relative success in business can be estimated only with 
moderate reliability from data obtained on a typical personal 
history record form. Better criteria of buaincBs success are 
wanted. 
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The negative correlation of —0.35, P.E. ±0.07 between 
age and mental test score should not be construed as unam¬ 
biguous, since the group probably contained a selection of 
brighter young men and less bright older men. 

Possibly some factor of selection may also account, in part, 
for the interesting correlation between years of schooling and 
test score: +44, P,B. ±0.06. To some degree, the brighter 
the bay, the longer he tends to stay in school before; ontcring 
on a business career. Schooling docs not, however, show a 
significant correlation with the criterion of business succcbs. 

Better criteria of success are required, ns well ns more severe 
and thorough intelligence exammations, in order to measure 
with accuracy the share which mental alertness contributes to 
aocomplisliment in business. But the evidence in hand sug¬ 
gests that superiority in inteUigenco, above a certain minimum, 
contributes relatively less to business auccesa than does supe¬ 
riority in several non-intellectual traits of personaUty. 



EXPKIlIMlCNTAr. STUDIES IN VOCAL EXPRESSION 

ANDILMW 'I'lIOMAH WV.WVM 
Unmirsilii nj Wiaomnin 

I. TJIE PITCH I'ACTOU IM V(I(’AL EXl'lMC.SSION 

In the year of 1018-1910 there was roninteied in the Kraduiito 
school of the University of Wisconsin, as a candidate for an 
advanced degree in Speech, a man whose voice was a Hbriking 
example of iiionopitch. 9'he man was al)out tliirty yeara of 
age, had been a sueceH.sfid sehool adiiiinistnitor in a large city, 
and waa very keen intelleetuidly. In an atlein[)t to find aoino 
adequate cause for tlie ptnailijir vocal limitation.s of thin stu¬ 
dent, his vsense of pitch was tested in Mie laboratory and it was 
found that Ids liinen of pitch diseriiniiULtion was eonsi(lni’al)ly 
above the maximnni diflerence which can l>rt measured with 
an ordinary set of tuning forlcs. A differeiiee of 80 d.v, (485 
to 465) was not p(!i'(:(q)tible to liini. 

Under the eircumslama’s it was not dillieult to draw tlu^ 
tentative inference that the finhject’.s vocal inonopitcli w/is 
causally eoniieeted with his auditory defieieney; all a priori 
considerations pointed strongly in that direction. It has 
long been a coinnionplaee of psychology that tlio ear is tlic 
guiding factor in voice. Tlie intimate, tliough inadeiiuately 
understood, relation of tin; luiditory and tlw motor H|)eeeli 
areas in the cortex has long l)ecn known. The al)sciice of 
articulate speech in the congenitally deaf and the diminution 
of accuracy and skill in vocfd ex))r(}ssion invariably associated 
with other types of deafness, indictU.e tlie depeiidenee of voice 
upon audition. Eor these ;uid ol.lier rcastuis it 1ms been sup¬ 
posed that vocal e.xpressioii imisL he in sohk' sense ii function of 
auditory pr()e(’SS(!s. Scripiun' iiicrcly cxjjrcsst'S the conseiiHUs 
of opinion among psyclmlogisls wlimi he says: “'I'lic sensory- 
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motor control is generally muscular and auditory. The 
learning of speech consists lar^ly in forming connections 
between the motor sensations and the auditory ones.”^ Sea¬ 
shore says: "All this wonderful control of pitch in the speaking 
voice is conditioned upon the presence of capacity to hear 
pitch."* This investigation was begun as an attempt to add 
something to the understanding of this ear-voice relationship 
and, despite the side excursions into other fields, this problem 
has remained central throughout the studies. 

The unsolved problems of vocal expression are legion. One 
can never be sure as to the value of the detached facts which 
are likely to appear in the course of pioneer experimentation 
in any field. Only when a science has reached a considerable 
degree of advancement can results be assessed finally and with 
assurance. The value of negative results should not be over¬ 
looked; many times it may be quite as important to learn 
that an alleged relationship does not exist as that it does. 
Any experimental cultivation of the field of vocal expression 
is likely to uncover facts which, although not immediately 
useful, at some later stage in the development of the science 
may be synthesized and appraised. 

The 'phonautogrfi'ph 

According to Scripture, "The first attempt at recording 
speech was made by Scott in 1856.”* Scott’s notion was 
that by modelling his apparatus upon the mechanism of the 
human ear he might get a graphic record of air vibrations. 
His account of his early experiments was published in 1861 
under the title, "Inscription automatique de eons de I’air au 
moyen d'une oreille artifioielle.” In 1864 he published a second 
article in which he named his instrument a "phonautograph.” 
In describing this apparatus, Scripture says: "A large parabolic 

’ E. W. Soripture, The Elemeata of Experimental Phonetias. Yale 
University PresB, 1002, p. 3S0. 

» C. E. Seaahoro, The Psychology of Musioal Talent. Silver, Durdett, 
and Company, 1019, p. 62. 

' E. W. Scripture, op. oit., p. 17. 
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receiving trumpet carried at its end a thin membrane whose 
movement caused a small recording lever to write upon the 
smoked surface of the drum. The sounds of the voice puas- 
ing down the receiver agitated the membrane and caused the 
lever to draw the speech curve on the drum.""* This machine, 
was the prototype of all the phonautographs which have 
been used by later inveatigatore. 

About ten years after Scott's invention, Barlow began his 
experimental studies of the human voice. lie called his re¬ 
cording device a "logograph."'^ Most of the modifications 
which have been made in the phonautograph since Scott’s 
day have been in the diaphragm and in the writing lever. In 
the former, various investigators have used: rubber, cork, 
collodion, goId-bcatcr^s akin, and the membrana tympani. 
The writing lever has generally been made of glass or aluminum. 
Pipping-substituted a diamond for the glass thread. Among 
those who have worked with the phonautogvaph, Scripture 
mentions; Koenig, Schncebcli, C. Blake, Precce, Stroh, Hen- 
sen, Wondcler, Martens, Hermann, E. Blake, Cliavanonj 
Rigollot, Lebodeff, Samojloff, and Rousselot. Readers who 
may be interested in a detailed bibliography on the phonauto- 
graph will find tlio principal materials cited in Scripture’s 
The Elementg of Experimental Phonetics, pages 17 to 31. 

The phonautograph used in these studies was designed and 
constructed by Dr. C. L. Hull and myself in the psychological 
laboratory at the University of Wisconsin. There were in 
the instrument no essential departures from the typical phon- 
autographs which have just been mentioned. We used a 
kymograph dnun which was rotated by a small electric motor 
of variable speed. Upon a rack and pinion support’' were 
mounted the tambour carrying the glass writing lever, and 

‘E.W, Scripture, op cit,, p. 17. 

‘ Z3arlow, On t!io pneumatic action wiiich accompaaies the articula¬ 
tion of sounds of tho human voice, aa exhibited by a recording instru¬ 
ment. Proc. Hoy, Soc. London, 1874, xxii, p. 277. 

•Universal Support, B. S^immennan Loipisig. C. H. Stoolting Co., 
Chicago. 
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time-marker controlled by a large electrically n\a\ntained 
tuning fork set to break the circuit twenty times per second. 
As the subjects apoke into the mouth-picce the experimenter 
lowered the writing lever and tlic time-marker on the drum 
by turning the thumb-screw on the support. Thus the trac¬ 
ings were made to form descending spirals on the smoked 
paper. The drum could be rotated at whatever speed seemed 
most desirable in any given ease. If the speed was reduced, 
the tracing was made small and laterally compact; if the 
speed was increased, the tracing was drawn out and laterally 
magnified. The use of the time-marker made it possible to 
vary the speed of the drum without modifying the essential 
character of the tracing. 

The most delicate ta^ in the building of the apparatus was 
constructing and mounting the writing lever. This was made 
from an ordinary solid glass rod which was heated over a 
Bunsen burner until it was molten and then quicldy drawn 
out into a very slender filament. It was found to be desirable 
that the lever should taper slightly and uniformly; if the 
tapering was irregular, the segmental vibrations of the fila¬ 
ment were too much intensified. When first drawn out, the 
lever was straight from end to end. The writing point, which 
had to work in vertical movements parallel to the side of the 
drum, was made by holding the smaller end of the filament 
at some distance above the gas flame until the end was heated 
to degree at which it crooked sharply downward from its own 
weight. Then the point was removed farther from the flame 
until it became molten again and formed a minute drop or 
ball at its extreme tip. This ball minimized the friction of 
the writing point on the smoked paper and produced a more 
satisfactory tracing than was otherwise possible. 

The face of the tambour was covemd with a piece of dental 
rubber dam stretched to a moderate degree of tension and 
held in place by a rubber band which drew it into a groove in 
the sides of the tambour. The optimum tension of the mem¬ 
brane had to be determined by trial and error. Upon this 
membrane, attached to it by a single drop of glue, with the 



EXPEniMENTAL STUDIES IN VOCAL EXPUEflSIGN 


27 


bond of the point in s plane parallel to the top of the tambour, 
was mounted the writing lever. 

Wlicn the phonautognvph had Ijcen constructed, the first 
question to be answered was: How iTliublo are the tracinga 
which it produces; how accurately do they present to the eye 
the physical character of the houikIs for which they stand? 
On this iniitter Scripture expressed the following opinion, 
in 1902: 

If, ifi souititiiiies miid that the Hiieech machines do not faithfully record 
tlie vihraLionH of the air; thin is true to a,certain extent. Tlic speaking 
tube and the diapliragin reinforce or weaken uoinc of tlie tones, but the 

influence is chiefly on the very high ones.Tlio friction of tlie 

recording point greatly reduces the size of the vilirations and iiiodifiOH 
them cliiclly by rounding off the corners. The inertia of the recording 
levp.r also has aoine inflnencc. Just liuw much detail has heen lo.sf, ati<J 
howmiicli distortion lias occurred cannot he known with niacliinoH of tliis 
phonautograph type beonusc the records cannot bo tiirnod back into 
speech.’ 

Four years later, a great deal of experimentation having 
iniorvened, he concluded that the phonautograph liarl no 
value as a recorder of qualitij or timbre, and that it wa.s luieful 
for the study of vocal 'pitch changes only,'’ 

In some of the voice traeinga obtained in the prc.scnt studiijs, 
there seemed to be a consideriible amount of rather intercsLiiig 
looking detail of wavo fonn. Ilowovor, careful ob.sorvution 
tended to corrolmrate Scripture’s judgment as to the im¬ 
possibility of making a (qualitative analysis of vocal .sound 
tlirough phonautograpliic rccoixl-s. The coTiclusion.s of earlier 
investigators as to wave fonn, phonetic elements, etc., are 
of exceedingly doubtful value. 

So far as the element of intensity is concerned, the case 
against the phonautograph is even dearer. It was obvious 
tliat the writing lever of our mstriunent responded fur more 
son.sitively to certain vibration rates tlian to others. The 
degree of tension of the diaphragm, the length and weight of 

’ I'l.W. Scriiitui'c, op. eit., p. HO. 

*10. W. iSnriptiiro, Ile.HciirelieH in li.xperiiiK'iiLai phoiH’Lir.s. (’/luiiogic 
InBliliilc PulilioiidotiH, 1000, |). IH. 
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1M6, P. 73.“'''"’ °' Sounds. MncniiUnn and Co 

Press, 1917, p, 20. ^yohology of Sound. Cambridge University 
"Ibid., p, 60 . 
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corapariaon of the parallel tracings showed that they were 
absolutely identical in vibration rate. Counting the number 
of vibrations per second as marked off on the time line was an 
easy and certain check on the accuracy of the timing device. 

The control of vocal pilch and ihe memory for pitch 

Having c.stnblishod the reliability of the phonmitograpli aa 
a recorder of pitch, we were ready to use tlie insfcrumeiit for 
the discovery of .significant facts about vocal pitcli. To tliafc 
end, two groups of subjects were chosen and studied: first, 
as to their control of vocal pitch; second, as to their memory for 
pitch, and finally, as to the character and amount of their inflec' 
lional modulation in the utterance of a selected bit of verse. 

The first subjects were 20 youi^ women students in an 
elementary speech class. Tlicir training in vocal expression 
and in mii.sic was substantially iinifonn. Thesc'subjecta were 
first tested for pitch discrimination; a act of standard tiuhng 
forks was used, the testing was necessarily individual, and the 
right and wrong case method was employed. Tlie limen of 
■pitcli diseriniinatiou for each Riibjo.ct is sliown in table 1. 

The subjects were then familiarized with the phonauto- 
graph and with t!ic technique of making a record. When 
this had been accomplished, a tuning fork (320 d.v.) was 
struck on the beater and held in close proximity to the car 
of the subject who was asked to hum the note of the fork. 
The record was made when the subject announced that she 
felt reasonably certain of being on the correct pitch. 

The vibrations in each of twenty consecutive divisions on 
the tracing were counted. (As has been explained, each 
division represents of a second.) The total amount of 
deviation from the standard was computed by adding the 
deviations in each of the twenty divisions; the deviation in 
a given division being the difference between the number of 
vibrations in tho tracing and 16 d.v. which represented the rate 
of the fork which was used. The total deviations of the 
several subjects may be seen in tabic 1. It will be noted that 
tho subject showing tho greatest accuracy is no. 5 who varied 
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not a jot from the norm. The most inaccurate subject was 
no. 1 whose total deviation was 32 d.v. The average amount 
of deviation for the group was 6.07 d.v. per second. 

TABLE 1 


Control of vocal pitch and memoTy for pilch.(20 women) 


euDJECra 

LIMBM or 
PITCH D18' 
aniMiNATroK 
UBABUDBD 

BTrooEa 

avehaoe 
PITOH OP 
ETKCHnONODS 

nBpnoDuo 
TrOK pnou 
FORE 320 D.V. 

H 

VAniATION 
pnou Nonu 

AJTZIi 

piVE-MiNurn 

IKTBliVAL 

VATIIATIOH 

vaou Konu 
afteh 
TEN-UINUTB 
ISTBRVAL 



d.D, 

d,p< 

</.v. 

d.D, 

1 

12.0 

288.0 

32.0 1 

38.5 

20.0 

2 

4.0 

319.0 

4.0 

13.5 

17,0 

3 

' 2.0 

317,6 

3.5 

10.0 

5.0 

4 

6.0 

310.5 

6.S 

15.6 

S.O 

6 

' 2.0 

320,0 

0.0 

2.0 

7,6 

6 

3.0 

317,0 

3,0 

11,0 

20.0 

7 

4.0 

318.6 

1.6 

8.0 

13,0 

8 

, 6.0 

304,6 

16.6 

5.5 

10,5 

9 

1 0.6 

316.6 

3.6 

6.0 

2.5 

10 

1 6.0 

302.0 

18.5 

22.5 

14.0 

11 

1.6 

320.6* 

0.5 1 

4.0 

I 2.0 

12 

1.5 

318.0 

2.0 

1.5 

7.0 

13 

0.5 

316.0 

4.0 

20,5 

1 28.0 

14 

0.6 

316.6 

3.6 

11.6 

4.5 

16 

2.0 

315.5 

4.5 

1.0 

7,0 

16 

0.6 

316.6 

3.5 

7,6 

12,5 

17 

1.6 

317,6 

8.5 

3.0 

4.6 

18 

6.0 

314,5 

5.5 

16.6 

21.0 

19 

1.0 

317.0 

4.0 ' 

17,6 

14,0 

20 

4.0 

310.6 

3.6, 

4.0 

6.0 

Totals. 

63 

6201 

121.6 


224 

RTcans. 

3.01 




11,4 

A.D. 

' 2.05 

4.96 

4.72 

7.12 

6.0 

P.E.Jt. 



0.89 

1.34 



* Above pitch of fork. 


The procedure just described was followed with 23 male 
subjects, also students in a beginning speech course; with these 
differences: whereas the sense of pitch in the case of the first 
group of subjects was measured with tuning forks, the Sen- 
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shore phonograph diace were used for the second group, and 
the pitch norm was furniBhed by a 128 cl.v. fork. Table 2 
shows the records of these 23 men. 

TADI^B 2 


Control of vocal pitch and memory for pitch (S3 men) 


auniBCTB 

PEIlUtINTAUB 
KnnR CM 
BKHRE OK IHTCn 
(NK.VBItOltn 
nKUOItDR) 

AVKHAQR 
PITCH OF 
BTKClIIlONOUn 
nBPPODUOTlOH 
OF point 128 D.V. 

VAIIIATIOS 
FAOM NunU IN 
AVNCIIJIflNHUB 
ntiPUOlIlK.’rlON 

VAniATION 
PnOM MJIIM AFTP.n 
FIVR-MINir3'>5 
IVTEIIVAI. 



mmmm 


J.D. 

1 

80 

■US 

7.5 

5.0 

2 

03 

HO.O* 

12,5 

1-0 

a 

8C 

08.0 

30,0 

2.0 

4 

03 

1.30.0* 

1 2,0 

44.6 

5 

74 

150.5* 

1 28,6 

1 30.0 


85 

127.0 

1 1.0 

18.0 

7 

75 

1 122.5 

6.5 

1 3.6 

8 

82 

127.0 

I.O 

' 4.6 


82 

120.6 

1.5 

1,5 


80 

120.6* 

1.6 

2.0 

11 

04 

141.6* 

13.5 

34,6 

12 

83 

124.0 

4 0 

0.5 

13 

84 

105-0 

23 0 

8.8 

14 

88 

120.5 

1.5 

4.C 

15 1 

00 

147.6* 

21.6 

21,0 

le 

03 

124.0 

4,0 1 

3.0 

17 

74 

123.0 

5.0 

3.0 

IS 

83 

128.5* 1 

0.6 

1.0 

10 

70 

04.0 

34.0 

33.0 

20 

87 

120.6 

1.6 

10.6 

21 

00 1 

120.0 

2.0 

23.0 

22 

05 

127.0 

1.0 

20.0 

23 

70 1 

124.0 

4.0 

12.6 

Totals. 



206.5 

209 

Means. 


126.62 

8.07 

13 

A.D. 


8.54 

8,71 

11.47 

P.E.m. 



1.53 

2.02 


* Above pitch of fork. 


The best iccord among the men was made by subject 18 
whose total variation from the norm was 0..') d.v. Tlic average 
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total deviation for the group of men was somewhat higher 
than that for the group of women; 8.97 as againet 6.07. The 
average deviations of the figures in. tiie third columns of tables 
1 and 2 indicate that there is less variation among the women 
than among the men. All of the women, with the exception 
of no. 11 who was slightly sharp and no. 5 who was absolutely 
on the key, were flat. Eight of the men were sharp and 15 
of them were flat in their synchmnous reproduction of the 
pitch. 

It might be supposed that accuracy in producing vocal 
pitch is a direct function of the sense of pitch. The coefficient 
of eorrelation (Pearson’s) between wnse of pitch and accuracy 
in the production of vocal pitch was found to be H-0.808 for 
the women and 4-0.081 for the men. The cause of the dis¬ 
parity between these two coefficients is not clear. As has 
been said, the measures of pitch discrimination for the first 
group were made individually with tuning forks, whereas 
those for the second group were made with the Seashore 
phonograph records. It should also be said that in the latter 
case the test was given only once and practice effects may 
have destroyed its validity. Then, too, the number of sub¬ 
jects in the groups was so small as to render the reliability 
of the coefficients very dubiou^. 

In the tracings of vocal pitch there was practically no 
fluctuation for the one second of time. 

After a subject had done the b^t he could to reproduce the 
pitch of a tuning fork synchronously with hearing it, he was 
asked to sit quietly for an interval and then to hum from 
memory the tone which he had heard. The women were 
asked to do this after an interval of five minutes and again 
after a second interval of like duration. The results of the 
first memory trial are shown in the fourth column of table 1. 
The most accurate record was made by subject 15 whose total 
deviation was 1 d.v. Strangely enough, this subject was more 
accurate in reproducing the pitch of the fork from memory 
than she had been when it was sounding in her ear. The moat 
inaccurate record, as in the former instance, was made by 
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subject 1 whoso total deviation had increased to 38.5 d.v. 
The average amount of deviation for the 20 subjects had risen 
from 6.07 to 11.07. Four of the 20 were closer to the norm 
from memory tlian they wore when they were listening to the 
fork. 

The results of the Becond memory test are shown in column 
6 of table 1. The average of this column is 11.4, an incon- 
aiderable increase over the average of 11.07 for tho first memory 
trial. After this second interval, eubjocta 1, 8, 9, 10 did 
bettor than they did when they were actually hearing the 
ferk. Subjects 1, 3, 4, 0, 10, 11, 14, 19, a surprisingly large 
proportion of the group, were more accurate after tho lapse of 
ten minutea than they were after but five minutes. The 
average loss in accuracy after the first interval was exactly 
5 d.v.; after tho second interval it had riBcn very slightly to 
6.326 d.v. Sharping and flatting were not differentiated in 
computing total amounts of deviation. 

The group of men were tested after only one interval of 
waiting. The fourth column of table 2 ehowa their memory 
records. Almost 60 per cent of tho group, subjects 1, 2, 
3, 7, 12, 13, 16, 16, 17, 10, showed tho anomalous tondenoy 
to get closer to the norm when humming from memory than 
they could when, they wero hearing tho pitch sounded. Yot 
the average for tho group rose from 8.07 to 13, or an average 
loss in accuracy of slightly more than 4 d.v. Tho most ac¬ 
curate memory record was modo by subject 12; this was just 
equal to the best record in the 3rd column. The least accurate 
memory record was that of subject 4 whose score was just 
about 50 per cent worse than tho poorest score made in the 
synchronous trials. 

One very clear indication from this rather inadequate study 
is that individuals differ very widely in ability to produce 
vocally a tone which they are hearing or have heard. A 
careful examination of the data presented in tables 1 and 2 
may cause a good many questions to arise. Most of them 
must await more experimentation before they can be answered 
satisfactorily. It would seem that more evidence may be 


TDB jonnNAL or applied rsYouoLoaT, voi. viii, no, i 
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needed before we can accept unreservedly Seaghore's state¬ 
ments concerning tbe comparative accuracy of men and women 
in voice control' as indicated by pitch singing. He says: 
“Men and women sing in their respective ranges with equal 
accuracy, vibration for vibration of error.”*® In the present 
testa, the women seem to have better memory for pitch and 
greater pitch control than the men have. Of course the small 
number of subjects again warns us not to be too sure of our 
conclusions on this point. The reliability of the differences 
between men and women in vocal control and memory for 
pitch is very low. In vocal control the difference is 2.9, the 

D 

P.E. is 1.77, and the formula for reliability yields 

1.63. The coefficient of reliability is therefore 0.8671. In 
memory for pitch the difference is 1.93, the P.E. is 1.83, and 
the coefficient of reliability is 0.7601,^'* 

Injlectional modiiUUion 

We shall now attempt to indicate some of the ways in which 
the use of the phonautograph may shed light upon the many 
interesting problems of inflectional modulation in vocal ex¬ 
pression. The experiments on this matter utilized subjects 
from the two groups who had been studied as to pitch memory 
and control; 19 of the 20 women, and all of the 23 men. 

First, the material to be uttered vocally had to be selected. 
Since the investigation was to be focussed upon pitch, it was 
decided that the prime requisite of the language should be the 
prominence of the inflectional element in its effective vocal 
rendition. Several bits of literary material, both prose and 
verse, were tried out. In these preliminary trials, the falli¬ 
bility of the unaided ear was shown repeatedly. A few words 
which seemed to be spoken effectively only with a relatively 
large amount of inflection, when recorded by the phonauto¬ 
graph, often revealed little pitch change. Finally, Austin 

” C. E. Seashore, op, cit., p. 100. 

“E. Ij. Thorndike, Mental and Social MensuromentB. Columbia 
Univetflity, 1913, p. 200. 
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Dobson’s dialogue in verse, "Tu Quoquo,” was suggested. 
Several excerpts from this seemed to fill the bill better than 

Vccal Reproduclions of Pilch of Tuning Forks 



Fio. 1 

1= Female Subject No. 2 Vocal Iloprocluotioii of Pork 320 d.v. 
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anything else had done, and one of thorn, tho words, ‘‘Really! 
You would? Why, Frank, you're quite delightful,” was dofi- 
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nitely chosen. The effective utterance of this material was 
found to involve rather pronounced steps and slides in pitch. 

Each subject was instructed to read the entire poem 
silently and to ask the experimenter for the explanation of 
any obscure portions. After this, the subject rend the whole 
poem aloud to the experimenter endeavoring to follow the 
instructions: "Put all the feeling you can into your rendition.” 
The BubjectB had learned to use the phonautograph properly 
in the previous experiments. Now, all was in readiness for 
actually making the record. The subject was asked to look 
back over the poem, to get the context clearly in mind, and 
then to speak the selected words into the recorder in such a 
way as to express all possible meaning. Unless a given tracing 
appeared to be mechanically perfect, the process was repeated 
until a perfect record had been secured. 

Lest some one may wonder why such a small amount of 
material was used, let it be said that the utterance of that 
much, with the machine running at the optimum speed, com¬ 
pletely filled the paper on the drum. The work of analyzing 
these tracings was conaidenable; some of the records presonted 
the problem of counting not leM than 20 feet of vibrations, 
and this resulted from the vocalization of eight words I 

The analysis consisted in. starting at the beginning of a 
voice tracing, counting the vibrations within each time unit, 
(-5V second), and tabulating these numbers as the data to be 
used in plotting' the melody curves and in determining mean 
pitch, pitch span, etc. So far the procedure tallied closely 
with that used by Scripture, Merry, et al. 

At first approach, the graphic representation of vocal melody 
seems to be a relatively simple matter. However, one does 
not get far before meeting with unsuspected intricacies and 
complexities, All of the melody curves in Scripture’s two 
books are plotted on ordinary squared paper; time units arc 
laid off on the horizontal base line, and equal steps on the 
vertical line represent the different pitch levels touched by 
the voice. Scripture neither explains nor attempts to justify 
bis method. 
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Porh'ona of Two Typical Phonaulooraphic Voice Tracings 




Two Halo VolBoa 

l&PhonautOQpaph 
runnlrvs sloirly. 
3sPhonaulOBraph 
runnlns rapidly. 


Fiq. 2 
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Bradley*® and Meriy*« argue for the use of the musical 
octave as the proper procedure in presenting to the eye the 
auditory experience of infiectional changes. Bradley’s state¬ 
ment of the case is Bome-what obscure, but Merry's is clear. 
Merry says: 

Various methods have been employed, ia abtompling to roprcsen t pitch 
ohaugea La speech, It we represent the data in. terms ot vibrations only, 
the facts as experienced will be relatively distorted because a sninll 
number of vibrations at a low pitch may menn as much in tonal percep¬ 
tion as a large number at a higher pitch. The musical staff furnishos 
the truest proportions of pitch, change at all pitch levels. Wo have, 
therefore, adopted the plan of making all graphs on paper in units of 
semitones, designating in tha margin the ^bration frequency for each 
semitone. 

Se&sbore seems, by Lniplication at least, to take substan¬ 
tially the sMue position when he says*. “When conventionally 
a man and a woman sing thd same note, the woman singa nu 
octave higher than the maOj and we can detect an error in the 
woman's singing with twice the precision that we can detect 
it in the man^s."*' The truth of this proposition evidently 
rests upon the correctness of the assumption that the ear 
recognizes a change of a given number of vibrations os of 
different m^nitudea in different registers; e,g., a change from 
150 to 160 d.v, would seem twice as great as a change from 
300 to 310 d.v. Conversely, a change of ten vibrations at 
300 d.v. would seem only half as great as a change of the same 
number of vibrations at 160 d.v. 

A perusal of the literature leaves one in a state of uncer¬ 
tainty as to what the facts really are. Stumpf is quoted by 
Watt as asserting that the field of tonal distance is one “in 
which clear results are absolutely out of the question.”** It 
is quite obvious that much of the confusion him come from 

*' C. B. Bradley, A method of plotting the Infieotiona ot the voice. 
Science, 1^16,44, pp. S-5. 

** Q. N. Meriy, Voice indeotion in speech. Fsyohologioal Mono- 
graphi, xrd, no. I, p. 2U. 

C. £, Seashore, op. cit.; p'. 12 . 

*• C. Stumpf, Toapsyohologie, vol. 1, 1883, p. 248. 
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the temptation to assume that the mathematics of the musical 
scale may be laid down in the mind as adequately descriptive 
of the perception of sound. The physics and mathematics 
of pitch must not be substituted for the psychology of pitch. 

Watt*® says that much of the unclearness in the psychology 
of sound arises from the confusion of two concepts, one of 
which he calls “interval," and the other, “distance." He 
contends that the octavo is c^entially and constantly 
an “interval,” establislied solely upon the basis of the phenom¬ 
enon of tonal fusion. He says: "the octave as a difference 
in pitches is not by any means equal throughout the musical 
range.” Again: 

Wg must bo careful not to be imalcd by the constancy of physical 
ratios. How do we know that ono ratio oflers the same possibility of 
distance in tho various parte of the rango of pitches? .... The 
only proper basis for tho judgment of distances is distance itself. . . . 

The differential threshold of pitch does not conform to Weber’s law. 

In support of this contention Watt cites the results of 
Stueckcr's tests®® ns to the differential threshold of pitch. 
The subjects were 30 professional musicians. Similar material 
from Meyer, Dunlap, ct al. ifi mentioned. 

To add to our difficulty, while it may bo relatively easy 
to determine liminal differences at various points on the 
scale, tho problem is not so simple where tho pitch distance is 
decidedly greater than liminal. Tliis is the case with the 
distances involved in plotting vocal melody curves. It was 
demonstrated by Merkel, working in Wundt's laboratory, 
that the differences for which Weber's law is valid are liminal, 
and that the addition of a constant amount of stimulation be¬ 
yond this just perceptible difference seems the same at any 
point in the scale. Then too, the variable time factor in vocal 
expression upsets all of our calculations ns to the correct psy- 

** H. J. Watt, op, cit,, pp. 7&-82. 

N. S. Stuoclcor, Ueber die UnterBchiedsempfindlichkcit fur Tonhoe- 
hen in Verachiedenen Tonregionen. Zctschr. Sinncaphyaiol,, 1008, 42, 
pp. 302-408. 
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chological measure of pitch changea. Scripture calla attention 
to the disturbing element of time in inQection. He cites 
Marten's experiment with the falling pitch of a siren. The 
tone was dropped at different ratea and it was fovuul that the 
number of different pitches which could be detected by trained 
musical ears is a function of the rate of change>^ In another 
connection Scripture says: “Owing to inacciiracioH in sensa¬ 
tion, Bounds in close succession may differ without the dif¬ 
ference being perceived. 

From what has been said, it is apparent that the graphic 
representation of vocal inflection presents problems which 
seem to baffle solution. If we accept Stuecker's findings, 
and if wg assume that pitch distance at different points on the 
scale is determined by the threshold at these points, it then 
seems probable that Scripture's method of plotting melody 
cuiwes is more accurately representative of the facts of audi¬ 
tory perception than is a method which reduces the distance 
by one-half for each octave of rise in pitch. It is to be noted, 
however, that Stueckcr did find some increase in liminal 
distance as we go up the scale within the range of the voice 
in speech, if we include both the male and the feraulc voice. 
The threshold was dctei-mined as 0.4 at 70, 126, and 250 cl.v.; 
0.65 at 417 d.v.; and O.f) at 834 d.v. 

After plotting all of the data on ordinary squared paper, 
it was finally decided to use semi-logarithmic graph paper. 
Whether the melody curves thus plotted give an absolutely 
accurate picture of the facts of auditory perception or not, 
the method is very convenient, it is probably as accurate na 
any other method, and it is a compromise between the two 
other methods which have been used moat generally. At 
least it furnishes an apparently invulnerable basis for the 
principal conclusions which are to be drawn, from the data 
here presented. 

After the vibrations within each »» eecond had been counted 
and tabulated, the measures were graphed on the semi-lognritb- 

E. W. Scripturo, Elements of Experimental Phonclics. n, 473, 

”lbid,, p, 199. 
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mic paper; tlie units on the base line being -ju second and the 
units on the vertical axis being 1 d.v. The curves were plotted 
without any smoothing. In connection with this matter, 
Merry concluded that he should plot hia raw readings without 
smoothing. Hia reason scema valid. He says: 

. , . . the true contour of a ciirvo would ])crlinps bo more nearly 
right if it wore smoothed in accordance with conventional methods of 
smoothing, Tlio merit of the method adopted is that it shows tho 
actual, individual readings and enables any interpreter or future experi¬ 
menter to decide what type of smoothing should talte place, 

Herewith are included eight typical melody curves; four 
of the women subjects’ and four of the men's. 

When the curves had all been plotted, it was felt that it 
was necessary to establish some simple numerical index for 
the amount of inQcctional change in n curve. The object was 
to develop some suitable commoti measure which would make 
possible to comparative atudy of tho inflectionnl patterns of 
different individuals and of the two groups of subjects. 

The graphs did not indicate the pauses in speaking; they 
show merely the rise and fall of pitch during actual vocaliza¬ 
tion. It seems rather reasonable to suppose that tlic number 
and the length of the pauses may not be unimportant in con¬ 
ditioning tho perception of melody, but, not knowing how to 
appraise this factor, it was thought best to ignore it altogether. 

The time consumed in tho actual vocalization varied greatly 
among the subjects. Table 3 shows the length of the curves 
for the 42 subjects. The averages for the two columns indi¬ 
cate the women exceed the men by nearly 30 per cent in the 
amount of time used in vocalizing the same language. If, 
as seems probable, the effectiveness of inflectional change is 
in inverse ratio to the speed with which it occurs, then the 
decided advantage would be with the slower utterance of the 
women subjects. 

It was at first thought that the most useful index of inflec¬ 
tion might be the range or span between the lowest and the 

” G. N. Merry, op. oit., p. 214. 
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Subjoob No. H in Group of Women 
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Subject No. 5 in Group of Men 
fio. 3 {continued) 
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Sub/ect No. 0 in Group of Men 
Fia. 3 (continued) 

highest pitches shown in a given vocalization. There is a 
great deal of variation among the subjects in this respect, 
and of course such aii index is commended to us by the case 
with whicli it may be computed. Upon more careful observa¬ 
tion, however, it was found that this measure seemed to depend 
too largely upon chance in the rather freakish rise and fall 
of pitch in certain cases to be a satisfactory index of total 
inflectional change. 

Several otlrer pbsailile indices were tried out. Those which 
seemed to be most fairly representative of the amount of 
pitch change were three in number, First, there was the 
index of total deviation. This was computed by summing the 
deviations, within the various time units, from the aritlunetic 
mean. This method was used in measuring memory for 
pitch and vocal pitch control, as explained in the preceding 
section. Second, there was the index of total Jlucluation. 
This index is figured more easily than the former; the number 
of vibrations of change from one time unit to the succeeding 
is recorded and the sura of these changes constitutes the index. 
Third, the one which was finally adopted, wuh the carve area 
as measured by the plaiiimctcr. 
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TAOLE a 


Time need in mcnlinine maleriat for melody study (,9 momen. ES men) 
_(Time in ^ aecoBd) 


AOrUAL OTTBSAMOB 


Totals. 

MoaiiB 

A,D..,, 

P.E,m.. 

D.,. 

P.E.D.. 


1078 

06,78 

10 

1.93 


1009 

43.87 

8.04 

1.4 


'E.L,Thon.dll,, ^ 


604 

21.9 

8.54 


D ^- 

P.E.D " «"ffi'i9ntofreIl.bility - O.B9886‘ 

, »WI_ ... 
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TADLE 4 


Amount 0 / inficclionol modulalion {19 women, 23 men) 


aUDIECTB 

WOMBN 

HUM 

Pilch 8{inn 

ToUl 

Dovialiun 

ToUl 

Fluoliinllon 

Gurvo ftren 

Pilch span 

Curve nroa 


mgm 

d.a. 

d.D, 

•gitnre I'nrh 

■Bi 

1 igiiara incA 

1 

HRHi 

118 

78 

1.37 


1.13 

2 

BhiH 

215 

144 

2.84 


1.38 

3 

400 

219 

122 



1.48 

4 

350 

107 

140 

2.10 


1.43 

5 

680 

432 

273 

5.15 1 


1.69 

0 

370 

330 

134 

4.00 


0.88 

7 

320 

1 297 

154 

4.25 

00 

0.78 

8 

310 

1 172 

105 

2.44 

170 

2.78 

Q 

350 

184 

114 

2.26 

120 

1.37 

10 

330 

148 

02 

1.72 

80 

O.Oi 

11 

660 

385 

100 

4.53 

200 

5.70 

12 

200 

100 

03 

1.10 

100 

0.00 

13 

330 

185 

123 

2.16 

130 

1.33 

14 

220 

108 

02 

1.21 

00 

0.70 

16 

440 

310 

185 

4-10 

250 

2.18 

16 

630 

214 

134 

2.30 

100 

1,05 

17 1 

400 

244 

140 

3.20 

140 

1.00 

18 

280 

14*1 

87 

1,76 

150 

1.10 

10 





170 

0.08 

20 

420 

225 

DO 

2.74 , 

100 

1.40 

21 ' 





100 

1.25 

22 





00 

0.03 

23 





90 

0.73 

Totals. 

7400 1 

4322 

2448 


3070 

33.53 

Means. 


227.47 

128.84 

2.72 ' 

133.47 

1,45 

A.D. 

■H 



0.0547 

45.41 

0.67G5 

P.E.M. 

■i 


1 

0.180 

1 

8.01 

0.101 


Reliability of dilTeronce between pitch epun for men nnd that for 
D 

women: „ „ = 12.37. 

P.E.d 

Reliability of difloronco hetweea melody curve area for men and that 


for women: 


D 

IM'i.D 


G.35. 
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When the melody has been plotted on semi-logarithmio 
paper, the curve area takes into account the reduction of pitch 
distance as the pitch level rises. This index corresponded 
very cloBcly with the other two and is much more easily ob- 

TAULE t 

i4uerflfffl j»7cA of male and female voices (19 women, BS men) 



taiued. Table 4 shows the pitch span, the total deviation, the 
total fluctuation, and the melody curve area for fcho 19 women; 
the pitch span and the melody curve area for the 23 men. 
Table 6 shows the average pitch of the mole and female voices 
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as computed from the data. In all of the tables, the subjects 
are arranged in the eame order. 

An examination of the data contained in tables 4 and 5, 
reveals some interesting sex differences in average vocal pitch 
and in amount of inflectional modulation. The figures in 
fcableSwcre obtained by adding the mimbcr of vibrations within 
the time units of the record and dividing by the number of 
units. The mca^bs in each column, marked with asterisks, 
are the highest and lowest for tho male and females voices. 
With the exception of the first subject among the men, tho 
pitch registers of the two groups are mutually exchiBivc. The 
first subject in the second group had a voice of shrill falsetto 
pitch which was easily recognized as effeminate. The mean 
pitch of the male voices is 151 d.v.; that of the female voices 
is 318 d.v. This tallies accurately with the general impression 
that the average female voice is approximately one octave 
higher in pitch than the average male voice. 

Table 4 shows how the male and tho female voices compare 
as to the amount of inflectional modulation. Tho average 
area of the melody curves, ns measured by tho planimeter, is 
1.4578 square inches for the men, and 2.7242 wjuarc inches 
for the women. Great as ia this difference, it has been much 
reduced by plotting tho curves on tho ecmi-logarithmic paper. 
If the ordinary squared paper had been used, the advantage in 
favor of the female voices would have been just about doubled. 
It will be observed that tho diffcronco in the amount of in¬ 
flection shown by the men and by the women is very reliable; 
6.35 times its probable error. 

It ia true, of course, that curve area is somewhat dependent 
upon the rate of utterance, and wo have noted that the women 
subjects spoke considerably more slowly than the men did 
(table 3). The difference in this respect ia not great enough 
to account for the difference in curve area, and it is not to be 
forgotten that, since the index is to symbolize tho olfect of the 
inflection upon tho car, this very reduction in the rate of 
utterance which makes for an incicnscd curve area doubtlesB 
also increases tho effectiveness of the inflectional change. 
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The meiveuree of pitch span show that the average female 
voice has a pitch span of 389.47 d.v., while the mule voice has 
but 133.47 d.v. Again we find a marked difference in favor 
of the female voice, the spoa of which is nearly three times 
the span of the male voice. The difforence in tliis case is 
more than twelve times the size of its probable error. 

What these differences may mean with rcapcct to effective¬ 
ness in vocal expression is yet to bo determined. 'Woolberb, 
in his study of methods in reading,®* found that the most 
effective reading, as determined by the criterion of retention 
on the part of listeners, involved relatively large amounts of 
pitch change. His conclusion is in line with the conaeUBUs of 
opinion, among teachers of vocal expression. In the present 
studies, the results of attempts to demonstrate a relationship 
between the index of inflection and a group judgment of 
effectiveness in vocal expre^ion were disappointing. Using 
the Spearman formula, the coefficient of correlation was found 
to be +0.15 for the women and +0.28 for the men. The 
number of cases is so small as to make the coefficients unreliable. 

As baa been said, there is practical UDanimity of opinion 
among workers in the field of vocal expression that a con¬ 
siderable amount of pitch change is prerequisite to an effective 
use of the voice. Reasoning a priori, it would seem that the 
determining factor in the effective use of pitch change must 
be the appropriateness of its relation to the meaning of the 
material vocalized. It seems probable that the relationship 
between the amount of inflection and the degree of effective- 
nesa in vocal expression is a one way relationship. All effec¬ 
tive vocal expression involves a large amount of inflectional 
modulation) of that there seems to be little doubt. But the 
proposition cannot be converted simply; it ia apparently not 
true that all vocal expression involving a large amount of 
pitch change ia neceasarily effective. There are rich possi¬ 
bilities yet untouched in this field. 

** H. Woolbert, £!ffeofcs of various nxodos of t&ading. Journal of 
Applied Payohology, September 1020, pp. 162-186. 
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It may be infccrcsling to compare the pitch span of the Bub- 
jecta in these experiments witli that of some of the speakerfl 
whose phonograph records were studied by Dr. Mcrry.^® It 
is difficult to make any compariHoiis of the other measures of 
inflection; in the nature of the case tlicre nro too many varia¬ 
bles involved. Kach of the Hponkora in Dr. Mnny's list was 
uttering material different from that uttered l)y the others. 
E. H. Sothern was reading tlio lines of Hhyloelc in the court 
room scene from The Merchant of Venic/'.. Julia Marlowe 
was reading Portia’s speech in the same scene. The others 
were delivering popular addresses. The pitch span of the 
several speakors will be shown in table G. 


TADLE 0 

IHlch apnn of readers and apeakers 
(Dr. Cl- N. Merry's otuilics) 


BiiiiJBiTrn 

I^WEW 

Pl'R.’II 

iKGirrfiT 

BFAM 





W. G. McAdoo. 

lOO 


110 

JamCB Gerard. 

120 


120 

Franklin Roosevelt. 

100 

2.')n 

150 

Rabbi Stophon Wino... 

SO 

200 

120 

E, H. Sothern. 

100 

300 


Corinne Robinson. 

110 

SvHf) 

276 

Julia Morlowo. 

100 

430 

240 


Avorngo span for men = 168.2 d,v. 
Average apan for women •= 257.6 d.v. 


Comparison of these figures with thoso shown in table 4, 
indicates that the 5 men studied by Mr. Merry have a pitch 
span slightly greater than the average for my second group, 
168.2 d.v. as against 133.47 d.v.; while tlio average for the 2 
women is 257,5 d.v. na compared with an average of 389.47 
d.v. for my subjects. Of course the nature of the material 
which the several speakers wore expressing vooally is eo 
variable that no definite concliiaions arc to bo drawn from 
this data, 


“ G. N. Morry op. oit. 

















A MENTAL PROFILE FROM AN OMNIBUS GROUP 

TEST 

JOHN J. D. MOnOAN 

SiaU Vnivertily oj Iowa 

In answer to the demand foe aimplicity in administration 
the omnibus teat haa come into existence. That it hn.a obvious 
advantages no one questions. It eliminates the distasteful 
slo-p—start aituationa which some individuals report to be so 
disagreeable that they cannot do good work in the tests. It 
prevents all possibility of changes in the directions because 
these are incorporated in the test itself. It excludes the 
possibility of the examiner making a slip in hivS time checks. 
It is aa near "fool-proof” as any testing method yet evolved. 

This change toward simplicity of administration bna been 
accomplished at no cost in reliability. For example, the 
Morgan Mental Test correlates 0.85 with individual examina¬ 
tions by the Stanford-Binet Scale. Its internal reliability 
is about 0.98. There is however one eloment that has been 
of a decided disadvantage. This is the fact that the difforont 
perfoimancca are combined in such a way that the total score 
tells nothing ns to any particular outstanding ability or lack. 
While the achievement on the different tests in such an ex¬ 
amination as the Alpha has not led to any widespread diffor- 
entiation in use, there has existed tho possibility of quickly 
determining whether the person was weakest in ability to 
follow directions, in the perception of relations, in information, 
etc. This is not true in the ordinary omnibus test. One 
must search through the test to deteiuiine any outstanding 
lack or ability. 

This objection has been met in a profile devised in connec¬ 
tion with an examination conducted at the Palmer School of 
Chiropractic at Davenport by the writer. 
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The standardization of the Morgon Mental Test has been ao 
conducted tluit the items are arranged very closely in the 
order of difTiculty from the extremely easy problem to tho super¬ 
ior adult problem. The time allowed for the whole examina¬ 
tion is HO long that all imlividunlfl, except tho Rupexior ones, 
reach tlie level of their ability before tho expiration of tho 
time limit. TIiIh makes it largely an nlnlity fccHfc and with the 
ordinary individual the point between achievement and failure 
ia fairly sharply defined. This gradation of problems accord¬ 
ing to difiiculty is a jn-imary requisite if the profile to bo de- 
Bcribed is to be of any value. Not only must the final scores 
be standardized but the value of each item carefully deter¬ 
mined and its position in the test decided accordingly. 

Three tests were given, in this examination: First, the 
Morgan ^vIcntal Test; second, the word building test; and 
third, a test of memory span for digits. All these were in¬ 
cluded in tho record which was returned for each examinee 
on a record-card, a sample of which is herewith given. 

The problems in the Morgan Mental Test wore divided into 
seven general gro\ips and these were named in such a way as 
to be of the maximum practical value rather than in any 
attempt at absolute accuracy in tcnninology. Any such 
naming is bound to be defective due to tho complications 
involved in any one typo of performance; but tho name in 
conjunction with a knowledge of tho concrete performance 
for which the name stands is valuable. 

These groups wore ns follows: 

1. Reasoning. This includes arithmetical rea.sonmg in the 
lower ranges and a modified superior adult ingenuity problem 
in the higher ranges with intermediate problems of logical 
reasoning. 

Imagination. The simpler problems included under 
this caption arc (lucstions of discrimination ending with an 
adaptation of the Binct paper cutting teat. 

S. Adapiabililg. This series ia made up entirely of mixed 
letters to bo incorporated into a suitable word. Those are 
solved by a trial and error method. The subject thinks of 
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one article of men's olotbing end compares it with the letters; 
then chooses another at random and compares it with tho 
letters. This is continued until the proper D/xme is found. 

It has been found that the greatest handicap in the perform¬ 
ance of this type of problem is the fact that one gets an 
apperceptive arrangement which persists in spite of evidence 
that it is incorrect. The adaptable person is the ono who can 
quickly dismisB a wrong combination and search for another. 
For instance, when asked to rearrange) the letters D 0 B, 0 
F S X many individuals think immediately of sox or odor and 
then try to get some modification of these. If such a sug¬ 
gestion persists the solution is hopeless. In other words the good 
forgetter can solve such a problem mrich more readily than 
the one who so falls in love with his first guess that ho cannot 
rid himself of it. 

4 . (hemng ability. All the testa in this sericB are the 
familiar completion tests. By guessing we mean the ability 
to use faint clues to arrive at a decision as to the proper word. 
The parts of the sentence that are given fiunish more or less 
obscure suggestions as to the meaning, the Buccessful subject 
acts immediately on these sugg^ions. Guessing is not chance, 
it is the use of intangible bits of evidence and this is the main 
feature of the completion test. 

Analytical ability. This comprises a series of number- 
series-completion teals. 

6 . VeTsatiliiy. The type of problem used in this series is 
illustrated by the following qu^tionr “What six coins add 
up to ten cents?'^ The elementa in such a problem are very 
familiar. The way in which they must bo manipulated is 
relatively new. The versaUle man is the one who can adapt 
old elements for use in a new situation. 

7. PercipHon of relaiions. The t^ts in this group comprise 
a series of mijted relations. 

8. Vocahulaty, Under this caption was recorded the score 
in the word building test, 

9. Afemory span. Auditory memory span for digits. 
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Tho record curd used to report tho results of this survey 
has at the extreme left a column of Mental Ago Equivalents. 
Tho next seven columns have numbers indicating the different 
items in the Morgan Mental Teat. Tho position of the num¬ 
bers opposite tho Mental Age liquivalents indicate tho rela¬ 
tive difficulty of each item. The value of different perform¬ 
ances in tho Word Building and Memory Span is shown in 
the same mniiucr. Einally tlio Total Morgan Test Scores 
are arranged according to Mental Age Efiuivalonts. 
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The recording of a performance on this card is very simple: 

1. Go in order through tho teat paper and cross off on the 
card the numbers corresponding to every question Lncorrectly 
answered or omitted. 

2. With a rubber stamp in the shape of a star indicate the 
point midway between the highest correct performance and 
the lowest failure in each column. 

3. If the tests passed in any column do not give an unbroken 
series, lower the point to bo stamped by one test for each test 
failed. For example, suppose in adaptability the subject 
passes questions 9, 14, 16, 26, 33 and 54; and fails to do cor¬ 
rectly tests 20, 61, 73, 75, 91 and 93, If it had not been for 
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the failure in test 20 the star would have been midway be¬ 
tween 54 and 61 giving i-he equivalent of the mental ago of 13. 
Since he failed number 20 the star is lowered to the point 
between 33 and 64 or a mental age equivalent of 11. 

To be sure, the stars thus placed ore not intended to give a 
reliable mental age in each ability represented, but to show the 
relative excellence of the Bubject in the diUcrent processes. 
If the line connecting these stars is a horizontal line the indi¬ 
vidual has no exceptional abilities so far as they arc included 
in these tests. If in some particular column the atar is markedly 
above or below the points in tihe other columna, exceptional 
ability or defect in this particular phase of his mental life ia 
indicated. 

The superiority of such a profile over a simple total per¬ 
formance score ia obvious. If properly used it will serve as' 
a valuable guide to corrective teaching or to proper place¬ 
ment in industry. 

There is another advantage in having such a profile from 
an omnibus form of test rather than from the old form where 
the subject is given a limited time for one typo of portormanco 
and then changed to another. In the latter method some 
incidental circumataace in the examination might hinder the 
subject’s performance in one test that would not occur in 
another. The irregularity in the profile would then bo tho 
result of incidental factors in the examination situation rather 
than the picture of the ability of the subject. In tho omnibus 
form the subject is continually Bhifting from one type of 
operation to another and the foot that one type of prob¬ 
lem is consistently failed and another corrootly solved is evi¬ 
dence of ability rather than of an accidental product of the test 
situation. 



TEMPERAMENT AND MENTATJTY IN MATURITY, 
REX AND RACFA 

8. D. POUTKUS 

Director of Research^ Psychological Laboratory^ The Training School at 
Vineland, N. J,; Profcaaor of Clinical Psychology, 
Univeraily of Hawaii 

During the past fiftcop years, psychologists have been 
very busy in devising intelligence tests—tests that is to say, 
which attempt to measure inborn mental capacity. Up to 
a certain point their efforts have been comparatively success¬ 
ful 80 that we now have fairly reliable measures of the all¬ 
round capacity of young children; rather less reliable measures 
of the capacity of individuals in early adolescence; and very 
unreliable measures of the capacity of ad\ilts. Aa a result of 
this worlc certain p.sychologist9 have made some Burprising 
statements, The first is that no very significant mental 
differences arc discernible between males and females. The 
assumption has been made that the (liffcronccs in achievement 
of men and women are not duo to innate differences in the 
sexes but merely to inequalities of opportunity and training. 

A second, even more eurprising discovery is that no sig¬ 
nificant mental development is discernible in the individual 
after about fifteen years of age—^learning capacity having 
reached its peak of efficiency by this age. In accordance with 
tins it has been pointed out that the psychologists who carried 
out the army examinations in the late war found that the 
average mental age of the enlisted men was only about 13.8 
years. The vice-president of the Psychological Section of 
the American Association for the Advancement of Science, 

* An nddrcBB given to tho Clmical Society of Surgeons at Wistnr Insti¬ 
tute of Anatomy, Philadelphia, Pcnnaylvania, November 10, 1023. 
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in his retiring address^ said, ‘*It is a fact then that avernge 
scores of intelligence tests do not advance significantly after 
the age of fourteen ycai-a or thcinabouts." He apjieara to 
consider this conclusion to be in ngi-eement with the facts of 
growth in general, stating that the organism, arrives at ap¬ 
proximate maturity of growth in stature and in many other 
physical traits in early adolescence and that the test scores 
indicate also the maturing at about the same time of intelli¬ 
gence aa measured by mental tests. 

A third remarlcable discovery is that race, too, is an insig¬ 
nificant factor in mental development. Japanese, Chinese, 
and American children educated together in American schools 
reach approximately the some scores in intelligence tests. 
The assumption has been made that differences in racial 
achievement are also due, not to innate differencca in the 
races concerned, but to inequiditieB of opportunity. While 
it is true that differences in the racial average have been found 
between clrildren of American stoclc and those of the southern 
European races such aa the Italian and Portuguese, yet if the 
Orientals can be brought by better education up to the Ameri¬ 
can level, it does not seem unlikely that the name thing can 
be done with the southern European peoples. Even the 
observed differences between the American negro and the 
white children are attributed by certain antliropologists aa 
being due, in the main, to the environmental disadvantages 
of the former. 

Accordingly we may summarize these remarkable con¬ 
clusions as follows: 

There are no significant mental differences between males 
and females. There are no significant mental differences 
between the average fourteen-year old boy and the average 
man. There are no significant mental differences between 
the races. 

* Guy M, Whipple, The intelUBBnea teaiingpTogram and its objeotoTB, 
epnsoientiouS and otborwiee. Reprinted from School and Society, vol. 
XVIIi no. 440, May 26, 1023; vol. XVII, no. 441, Juno, 1023.. 
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Undoubtedly tho studioa from which theee conclusions are 
drawn roAy bo, us far as thoy go, careful and rcUablo, but tho 
concluflions thcmfielves may bo at tho samo time too swooping 
and only partially justified. 

These conclUBiotiH aro astonishing for tho simplo rooson that 
they run counter to everything that coinmonsonso bbsorvntion 
tolls UB of the importance of sex, maturity and raco. In this 
day and ago of intellectual freedom and opportunity it sooms 
strange to ascribe tho difTerenco in ochiovemont of the two 
sexes merely to environmental facts. It is equally difficult 
to beliovo tliat the differences in progroas made during the 
last fifty years by tho Japanese and Chinese are not duo to 
actual diffcrcncea in the racial intelligenco of tho two peoples. 
It scoms much more reasonablo to believe tlmt tho Japanese 
and the Chinese and the American people have just about the 
religion and tho government and tho scientific and industrial 
status that thoy deserve to havo. With regard to tl^ state¬ 
ment that there is no significant growth in intolligenco after 
fourteen years* and tliat the “mental age” of the Amorioan 
nation on the average is that of a child of fourteen years, I 
believe tliat we should demand tho fullest proof before we 
accept statomenta such os these that run so contrary to every¬ 
day experienco. Maybe tho psychologist is like tho man who 
went fishing and because he could not catch a fish came home 
with the firm belief that there wore none to catch. The 
fact that the psychologist has not discovered any of tho mental 
differences associated with sox, maturity and race, does not 

* The weeknoBB of the argument for tho oarly cossation of mental 
growth IB well stated by tho late Prof. J. A. Green (Jour. Exper. Pod., 
December, 1022). "The fact that zneatal tests necessarily adapted to a 
puorilo world do not bring out superior intelligence of older people is not 
a proof that intelligence ceases to grow at fourteen. If our ther- 
momotors measure temperature up to onlylOO*, it would be obviously 
absurd to say that tcmporaturcB did not rise higher." There are also 
some psychologists who have duly emphasized the importance in mental 
measurements of factors due to sox and race. Gf. Yerkoa, Bridges, 
Hardwick, A point Scale for Measuring Mental Ability, Ohapbors 0 
and 7. 



60 


a. D. PORTETJB 


by ^LDy means prove thnt Dono exist. My object in this 
paper is to report some of the results that I have obtained in 
the search for these differences, 

Taking the greatest heresy against coramonsonso first, 
there is no significant growth of intelligence from oarly adoles¬ 
cence to maturity, we may remark that the facts regarding 
physical maturity do not by any ineauB back up thi.s con¬ 
clusion, at least in respect to the most important growth of 
all—brain development. 

For the past eight years I have carried on sturUeg on brain 
capacity as calculated from the three head measvireinents— 
the maximum antero-posterior length, maximum breadth and 
auriculo-bregmatic height. The formula for calculating 
the capacity was worked out by Dr. Alico Lee in Karl Pearson’s 
laboratory in London. Testing this formula on the heads of 
subjects in the dissecting room at the Anatomy Department 
of the University of Melbourne, Dr. Anderson found that it 
gave the capacity within n 6 per cent average error. In col¬ 
laboration with Dr. Berry, Professor of Anatomy at the same 
University, I measured the heads and calculated the brain 
capacity by Lee’a formula of some thousands of individuals 
of all ages from six years to maturity and have published the 
figures of brain growth for each year upon which figure 1 is 
founded.* So far from brain growth being complete at fifteen 
years in the male it will be seen that it continues right on to 
a period between twenty and thirty years of age. If mental 
growth ceases at fifteen years of age then this additional brain 
growth has no connection with tho growth of intolligence. 
This is a most unlikely assumption. In order to show the 
significance of brain capacity I have marked on the graph the 
average brain volume of a group of university students repre¬ 
senting the educated class; a group of indigent adults repre- 
senting the comparatively socially inefficient; a group of 
blind representing those in whom brain growth has been 

* R, J, A. Berry end S, D. Porteua, latelUgence and social valua¬ 
tion. BsBBflrch Publication No. 20, Training School, Vineland. 
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hindered by Bcnso deprivation; a group of Australian aborig¬ 
inals representing a rnco in whom brain growth has remained 
at a low level because of the lack of fltimulus in their simplified 
onvironment; and finally a group of adult feebleminded—all 
males. 

Cv. Ctf. 
lUO, 



Fiq. I. Male and Femam Brain Growth in Anolo-Saxonb 

The relation of brain capacity to intelligence has been shown 
in another way. I examined by mental tests a group of 200 
cases in the extremes of brain size. The relation to intelli¬ 
gence is obscured because them arc both large headed and 
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small hooded feoblemindod bub tho fact romoins tliat thew 
are four times aa mauy feeblfetninded amonR the muall heads 
as among the large heods and on tho otiiev hand five timea ag 
many of superior intoUigonco among tho largo Ircads os among 
the small heads. However, the mierocephalic can tako com¬ 
fort in the fact that at least 5 per cent of tho very flinall heads 
are of superior intelligence wlulo 14 per cent of the vory large 
heads are '‘block-heads." Summarizing these rcmilts wo may 
aay that there is a relation between size of Iioad and intolligcucc 
as regards the group but not necessarily as regavda each in¬ 
dividual. However^ even os regoiris the individual, while 
absolute capacity is of little volue os an index of intoUigenco, 
yet undoubtedly, brain growth ia very ckxscly connected with 
the individual’s growth of intelligence. Wlicrc there is early 
and complete cessation of brain growth as in the mierocephalic 
a condition of fccblemindedneBS inevital^ly ensues. In other 
words it is perhaps the relative amount of post-natal or more 
probably poat-pubcacent braiu growth tliat ia closely corre¬ 
lated with intelligencG in the individual rather tluin the ab¬ 
solute capacity. The important lesson tlmt the graph con¬ 
veys is the fact tluit brain growth docs proceed, at least in 
the educated classes, nob only, through the immediate post- 
pubescent period bub through adolescence as well. It is 
probable that it continues right into tho third dccado of life. 
Kaes has stated that the growth of norvo processes goes on 
into middle life. In other words for the differences in stability 
and soundness of judgment in youth and maturity there is a 
physical basis. It may of course be objected that as the 
graph is founded on the meoaurements of preparatory college 
and university students, this post-pubescent brain growth 
may occur only in the educated claves and not in tho average 
population. However, thwe is every indication that this is 
not the case. Measurements of over 4000 cases of average 
Mcial grade showed that brain growth proceeded parallel to 
that of better social grade though at a lower level and there 
was no sign of any diminution of growth at fourteen years 
where our measurements of tlua group ceased. The fact that 
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the indiReni adults reached as close to the university students 
as they did, is ndditionat evidence that brain growth does not 
cense in the lower social grades at fourteen years. The common- 
sense view point that there nro very significant difTorenccs in 
the intclligonc(5 of the average indivithial at fourteen years 
and twenty-five years has ample support from tlio facts of 
brain growth. 

This brings us to the next contention that there nro no 
significant differeneea in mental capacity between the sexes. 
Hero Again tlie facts of brain growth na well ns common sdnse, 
contradict the theory. The graph also show.s the brain growth 
of males and females. That of the female is less than that of 
the male at each age from six years onward but roughly 
parallels male growth up to fifteen years of age—thence it 
diminishes in rate considerably and virtually ceases at or 
about the eighteen-yeai* level. It may be true that this 
lessoned brain capacity in females is related in earlier youtli 
merely to diffcreucos in body growth in general as reflected, 
for instance, in stature but this will not explain the very 
serious diminution of post-pubcsccnt brain growth in the 
female. I believe'' that to this superiority of post-pubcsccnt 
brain growth we can ascribe the greater average general ef¬ 
ficiency of males and that herein also lies the fundamental 
reason why this i.s and will rennam a nmn-dircctcd and not a 
woman-governed world—universal suffrage and woman’s rights 
and coeducation notwithstanding. 

The reasons why I consider this post-p\ibertal growth to 
be of such importance may be seen from figure 2 which indi¬ 
cates the growth of the layers of the cerebral cortex. Adopt¬ 
ing Watson’s grouping of the nerve cell layers it will bo seen 
that in comparison with such an animal as the mole there is 
relatively little difference between the animal and human 
as regards the two lowermost layers—the granular and infra- 
granular. It is the supragranular layer which is the distinc¬ 
tively human development in the cortex. Tliroiigh the work 
of Bolton, Mott and Watson it has been shown that it is this 
layer which is most deficient in the feebleminded and under- 
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goes the first and greatest degeneration in chronic dements. 
This layer evidently subserves learning capacity which is 
deficient in the feeble-minded. By a statistical study of the 
feebleminded® I have shown that it is not only in learning 
capacity that the feebleminded are defioient but in certain 
temperamental traits as well. They tend to lack planning 
capacity, they are irresolute or impulaivo, easily confused, 
excitable, obtimsive, auggeatiblo and Bimplc. Many of these 
temperamental deficiencica may be auinmcd up by saying 
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that they are underinhibited and as this is true also of the 
demented it is very likely that the integrity and development 
of the aupro-granular layer aro essential not only to learning 
capacity but also to self-control. The diagram also shows 
that while the other two layers are complete in early child¬ 
hood it is this most important supro-granular layer that 
continues to grow. At birth 93 and 82 per cent respectively 

‘ 8- D. PortevB, Study of tho poTSonality of defcotivea with n Booicl 
ratingB scale. Publication No. 23, ReBearob Dept,, Training Suliool, 
Vineland. 
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of the two lower layers are complete while the supva-granulnr 
layer has only GO per cent of its adult depth. The ossiimpLiou ia 
that it is the aiipra-granular layer which ia completing its 
development lifter puberty. The greater nervousness, im¬ 
pulsiveness and lesHeiied cmotioiml control in women may 
possibly bo ascribed to le.ssonc(l aiipra-granulai’ growth. As 
rcgai'da iho oflioionoy' of the indivhlual the lator the growth 
the more important it is. 

Turning now to the problomH of race wc can also find evidence 
for a physical basis of observed differences. During iny two 
years tenure of the chair of Clinical P.sycliology in the Uni¬ 
versity of Hawaii, I have measured some 5000 heads and I 
am pre-sentieg results for the Oriental races in figure 3. It 
will be seen that the Japanese children at six yeans arc practi¬ 
cally on the same mark aa the Anglo-Saxon and that they 
continue to roughly parallel the white race in brain growth 
up to the point wliere niy men.surcmcnts ceased—the sixteenth 
year. There is, however, a slight loiidency of the Anglo- 
Saxon superiority to increase with ago. The differences may 
be in part ascribed to Iho lessened bodily sizo and ataturo of the 
Jiipancae but if this is a factor then the inferiority of the 
Chinese to the Japanese at. every ago is much more striking 
because the former are the taller race. I cannot help but 
believe in the importance of these differences in average brain 
development and in them, to my mind, lies one of the chief 
reasons why Japau and not China ia a great world power to¬ 
day. The Japanese arc racially more intelligent. These 
results are confirmed by a comparison of the female brain 
capacity where the three races occupy the same relative posi¬ 
tions. 

We may now turn to the quest of the mental correlates of 
these physical differences. It is true as previously stated 
that in learning capacity there ore no significant differences 
between the male and female, between the early adolescent 
and the adult, and between one civilizctl race and another. 
The American girl Icariia, if anything better than the boy; 
the boy learns, if anything, more readily than the adult; 
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the Chineso more readily than the Japanese. But it ia iu 
their adaptation to life^a situations that the man excels the 
woman, the adult the boy, the Japanc-sc the Chinese. 

The capacity for all-round adjustment has boon made the 
basis of the most commonly quoted definition of intelligence 



Iho. 3, Brain Growth in JIace and Sex 

as being “general adaptability to new aituationa.” I am 
proposing to substitute for tins the simpler but more oxpres- 
sive definition of intelligence as ‘^progressive adaptability-” 
The advantages of this definition are that it can bo used 
to define either individual or racial intelligence, whereas 
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to speak of ''new” problems for tho rttcn is boHifio tlio mark. 
The new problems for the iTuiividiiuI arc the old, old probloma 
of the race. The modified dofmilion puls the emphnsia wluue 
it belon^ja, not on the iicwnnwi of the })rol)lem but on the 
B 0 !Fne.s.s of Ibo adaptntioj). As roKurda tlm liistory of the 
race, the development of civiliznlion haa eonsiated and will 
cousiflfc in now adaptatioim to old prohliuna. A further ad¬ 
vantage conaists in the fact ihnt the proiioacd defiiulion prop- 
orly (HatinRuiBboH inatinctivc from truly intelligent action. 
The bee in making its comb or the bird in buiUling its neat 
may be exhibiting f>orfcction of adaptation to what is, to tho 
individual bird or heo a new nituatioa. lint it is not iiitolligont 
action because tho ability is not carried over to, or does not 
function in other situations. In other words, it ia not pr<h 
gressive adaptability. Pinnlly tho original definition makca 
no reference to the vnhio of the adaptation to tho individual. 
It does not eraphJv.sizB the purposive nature of intelligent 
action. Tho modified do/inition is suXIiciontly gonornl to 
make any referonco to tiic value or purpose of the adaptation 
uaneceasary. By embodying in the defiiiitioii tho idea of 
growth, we can consider any mercoBO of adaptal)ility an in¬ 
crease of intolligonco whether it bo in a "vortical” or "lateral” 
direction. 

Keeping this definition in mind wo can now compare tho 
races in point of presontKiay achioveznont and classify them 
as z'egards intolligonco. The Chinese for instance liave had 
a great histoiy and liave made some notable contributions to 
civilization. They are credited with the invention of gun 
powder and of printing but their adaptability haa not been 
progressive. In fact they reached a plateau of development 
many years ago. While they may have been the first to nao 
printing, their alphabet with ita thousands of characters waa 
80 cumbersome that the invention was of no value to the 
common people. Racial progress consists very largely in 
bringing the works of genius within either reach or compre¬ 
hension of the common people. Tho Western mind was able 
to seize on their inventions, to rcadapt them and to put them 
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and Los Angolcs wore pmvotl by J^araie* to have, on the aver- 
(igo, equal intclliKcneo scores to white cliiklren. 
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• M. L. Darsio, Pre/iminory report on the mental capacity of Japaneac 
obildroQ in California. 
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Leaving aside the coiftpEJison of the v^hite childieu with 
the children exflmined in Hawaii, our graph goes to prove 
that differences in performances of various racial groups under 
the same environment are insignificant when testa of the 
Stanford-Binet character are used. 

But the tests of this nature are far from telling the whole 
story with regard to the prediction of the capacity for pro* 
gressive adaptability in the individual. The value and limi¬ 
tations of these teats, in this respect, have been admirably 
summarized by Thorndike,^ who says: 

If the boy has had ordinary AmecLcan opportunitiea, hia score (in 
teetfl of the Stnnford-Dinet type) will prophesy rather accurately how 
well he will respond to intellectunl demaoda in. the caeca of “book-lcarn- 
iog" at the time and for aomc timo thereafter, and very possibly for all 
his life. It will prophesy less accurately how well he will respond in 
thinking about a machine that he tends, crops that he grows, mcrchnn- 
disc that he buys and soils and other concrete rcaUties that he encountOTs 
in the laboratory, field, shop and office. It may prophesy still leas 
accurately how well he will aucceod in thinking about people and their 
passions and in responding to these. 

Now it is evident that a person's tendency to hasty and 
ill-considered action, to become easily rattled or confused or 
eonveiaely, his fo\eaight, and eeK-contiol are iactora 

that will affect hia responses to the problems of the laboratory, 
the shop, the field and the office. Still more are they likely 
to affect hia reactions to people and their passions. Success 
in life is not, of course, wholly due to such temperamental 
qualities but at least we may say that it is due to mentality 
plus temperament. 

When the tests involving these factors were applied to the 
various racial groups, comparatively wide differences in per¬ 
formances appeared (fig. 5). Despite the fact that the Japa¬ 
nese boys were below the Chinese in Stanford-Binet level, 
in the maze they wore markedly superior to the Chinese at 
every age from ten years onwards. Up to the age of ten 

'Intelligence and its meoauromont: A symposium. Jour. Eduent. 
Psyoh., March, 1D21. 
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years they woro Hupoiior to a group of American children. 
The Japanese girls, wliilo inferior to the Japanese boys, were 
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ahead of the Chinese girls. Hence wo can state that as re¬ 
gards testa of development involving the capacities of per- 
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aisfcent effort^ resistance to suggcstibiUtyj mental alertncsa 
and power to inhibit nervousness and emotion^ tho Japanese 
are considerably superior to the Chinese and Portuguese, and 
males of every race are superior to the females, The super¬ 
iority of the Japanese over the Chinese ia nil the more marked 
because of their inferior standing in the tests of learning 
capacity. As the groups of children, examined were the same 
for each race it could not therefore be objected that the Japa¬ 
nese were a more generally intelligent group. 

The tests used stopped at fourteen years bub in other work® 
that I have carried out with tests of this nature, I have found 
that improvement both in speed and accuracy tends to go on in 
both males and females up to twenty years of age. But tho 
impTovement of the males above fifteen years of age ia much 
more marked than in females. In other words the curve of 
development of prudence and planning capacity is for both 
sexes of similar form to that of brain growth. 

What are the practical results of these racial diflerei'iccs? 
They show up, to begin with, in higher education. I examined 
all the entering college freshmen of the University of Hawaii 
with the Thorndike intelligence test for high school graduates. 
The Anglo-Saxon group made tho b(»t average score, tho 
Japanese came next and the Chinese next. When tho aoliolos- 
tic records of the three groups were examined at tho end of 
the year, it was found that the Japanese had taken first place, 
the Anglo-Saxon group dropped to second and the Chinese 
remained lost. The Portuguese are of sucli inferior mentality 
that they are hardly represented in the university at all. 
It is evident that the Japanese peraistonce and determination 
to succeed were standing them in good stead. They are 
making up for their inferior learning capacity by faithfulness 
and diligence in study. From the social standpoint the 
differences show up in the same striking way as is indicated by 
figure 6. This shows the representation of the various races 

® Dorothy M. Bassett and S. D. Portena, Sex difleroncca in Pcirtous 
maze test performance. Publication No. 22, Rcsearah Department. 
Vineland. 
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in tJic Torritoriftl I’rison proporlidnalo. to thn pRi'oontnRC of 
cad) rftco in tlio total po])ulalinn. (Viiniij/ilifcy m the Japanoso, 
according to Ihoso fiKurca, w only oiK'-thircl that of tho Cliincsc 
and I’ortiiRiifiKci. Tiic- unfavoruldo position of th(! Iliuvaiiaim 
in this rospnet iiiny bt*. inU'rpvclcd not so nuicli ns cUsrc'spcnt 
for law ns indifforonoo to jail. 
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The figure also shows, in the same way, the proportionate 
representation of the xncce' in the cases referred to the psycho¬ 
logical clinic as being mentally retarded. There again the 
Japanese have proportionately to their quota of the popula¬ 
tion, the moat favorable position. The Portuguese show 
the biggest percentage of mental retardation, which is to be 
expected since their scores indicated in many oases inferior 
learning capacity as well as temperamental inadequacy. 
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From the industrial standpoiat, fcUe statistics of bank 
deposits show a relatively large inercaso for the Japanese over 
other nationalities, 30 per cent of the Japanese having savings 
accounts as against 10 per cent of the Cliincse and 9 per cent 
of Portuguese. From the national standpoint, tho tempera¬ 
mental stability of the Japanese ia a woiidorfiil asset. Their 
fortitude and coolness in the recent great (li.saster liave been 
the admiration of the whole world. Politically speaking, 
this study also may bear a lesson and that is, that aa a com¬ 
petitor with other nations for domination of the Pacific, Japan 
must by no means be underestimated. Their luilLonal co¬ 
hesion is a thing to be marveled at. While the ChincBo have 
intermarried very largely with native Hawaiian, not 1 per 
cent of those of mixed race have Japanese blood. 

This work of studying racial differoiice.s is in its extreme 
infancy. The tests that we are using arc inadequate to ex¬ 
plore the whole great field of temperament hut I am convinced 
that it is in this field that some of the most significant indi¬ 
vidual and racial differences arc to be found. The results 
already obtained^ require verification by fuller and wider 
investigations. Other and better testa and cxaininationa for 
the purposes of racial research need to be developed. Through 
the cooperation of the University of Hawaii and the Vineland 
Laboratory, arrangements have been made for parallel studies 
on racial differences to be carried on in both places. The 
research program of the latter institution has been extended 
so as to include the study of the causes underlying racial 
as well aa individual retardation. To this end n laboratory 
for racial research haa been established there under the present 
writer. 

",These resalte will be fully reported in a Coithcoming monogrttph by 
S. D. PortcuB and M. E. Babcock. 
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I 

The, proKCinI, i)iii)(!r i'h iho rosiilt of iin iittoinpt to viilidatfi 
tlic DowiKsy (Irou)) Will'TomporiUiuint Tost licforn uiiUzinR 
it in uii anlln'ojioinetriii imd j)Hyfholo|»icul study of Vavialnlity 
lunlci' H.'ioial OrossinK npo/> whidi llic writer is engngod. 
Tlio original intcrdion was (o giv« this tast to such groups 
of individunls (if Nagio-Wliitc- ancnsUy as might bn avnilablpy 
togolluii’ with anotlnw lost, to h(;(? whuMicr tlnne miglifc be 
any light tlirown upon jKniilexing (picstion of the oxiat- 
ciujo or non-isxistanco of nu.'ia) lomixii-aincntiil tj'iiii.s, and, 
fclirougli (ih({ roKults ami IIk* gcfuailogical (lain wlmdi arc ttlso 
being gatlujitid, to iiidicjiln whetin'r or not tlnn'O is concomi- 
tnnt viirialiility ln‘tw('(;n such slamling and amounts of racial 
mixturo. At the sanui lime it was |•^‘alize(] that the pvaetical 
dilliciiliic^H of giving the Dowiny gnnij) test in researeli siich 
Rfi this were not small: it is not sinjple to gat))er groups of 
flclults who will consent to bo testtul, and even more difficult 
to induce such groups to gather wiun c th(5 noecssavy physical ap¬ 
purtenances to the, Downey test, such us blackboard, adcrpiato 
places to write, anil th(i might h(5 iivailablc. It was de¬ 
cided, theroforo, to detorinino tl»roijgli a pj-nliminaiy study of 
tile teat, whetluo’ it would show results whicli would justify 
its nso in the major problem on which the writer is engaged, 
or not, bcforci so utilizing it. 

At the suggestion of Prof. E. 1^. Thorndike/ the following 
plan of procedure was detennined upon: The writer gathered 

‘ The writer wifjhoH to express liie appreciiitioa to ProfcHBor Thorndike 
for his gcnerniis advice in the staUBtieal treatment oI the data, and to 
Miatj Mnrunrct Mend for iiNHiHtaneu in KivinK the ICHt to group I, and 
for arranging for the nieeliiiR of group HI. 
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three groups of his personal acquaintiiiices, and the group 
form of the Downey test was given to ciieh group. Tire first, 
numbering 8 individunla, was tested October 31, 1923; only 
7 of the testa were utilised, however, for reasons that will be 
explained below. The second group, of 8 porson.s, wus tested 
November 12, the third, of 10, November 25. This gave a 
total population of 25.* The group.s were .so arraiigod that 
each pereon in the group would know every othor poison 
well, and, in many instances, intimately. This was the case in 
every group but the first, and it was bccivuse the eighth person 
in this group was'a comparatively recent uetpiaintaiice of all 
except one of the other members of the group, that his score 
and the ratings of his traits were not utilised. The tests 
were given where there was adequate blackboard epacc and 
wiiting facilities, and timed with a lahovatory stop-watch, 
After the test had been given, in each case, every person present 
was given card-index cards numbevmg as many as tliero were 
persons present who had taken the lost. On ono of these, ho 
was told to write “self," and on each of the others the name of 
one other person in the group. The self-miings, however 
have not been utilized in this study. The cards wore next 
arranged by each individual in the order in which ho felt ho 
knew those present (although this was not douo iu the case of 
gtenp tvnfi the writer, who gave nh the tests, then annonncci 
that each person was to rate every other poison on tho twelve 
traits which the Downey test is supposed to test. After the 
tests had been given and tho mtings made, but before the 
former were scored or the latter tabulated, the writer aUo 
rated the individuals in groups I and II. 

It is realized that the definitions of the traits, as given by 
Dr. Downey, are diilicult to grasp, but it was felt that it would 
not be proper to go behind them, and it was attempted to give 
an equal opportunity for each rater to grasp the moaning of 

*The smallness of the groups is in accordance with Dr. Downey's 
Tecommondation that the number given tho group teat at any ono liicio 
bo kept low so aa to obviate disadvantagOB of position, hearing, and 
the like. Downey, Tlie Will-Tempornmctit and its Testing, p, OD. 
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the names of tiio iruits only hy muling lltow {lernutions wliieli 
are given in (ho Mannnl for (he fndivuiuol Z’esf.* Tlic writer, 
llieiefore, would rwui tlwse (lefinitioriH iih iiuuiy times us wtus 
desired, and luUil all pnwnt set'iiied to understand tliem 
quite cienriy, or, at IimuhI, (•.l^'lal:d (taking for rivreadings, but 
no intcr])retuli()nH wore alU'iiipted, However, Hiuce at huist 
two of tho grrm[)s were eoiopoHc.d of jMirsons pHyoljologically 
sophistieatod.Mt is felt tlmt the Imndieap of the definitions 
is porhaj)s not as gri'nl na niiglit l>e imagined, (dthougli it is 
not denied that Ihcjy aro very elusive, before tlie rating was 
attempted, caelt pi'rson was told tliiit ho wa.s to rate everyone 
else present on a scale of from 0 to 10. This was done so that 
the scores in tlin test cniglit bo compared directly with the 
ratings. After the diiUi ware all in, Uiey were treated statis¬ 
tically ns will he shown below. Heforo entering on a atntis- 
kicftl exposition, however, it may be well to give a skotcli of 
the groups and tlicir composition, for tlioy represent three 
distinct types an to occupation, and, at least in one case, 
perhaps, a.s to ten»perainontal qualities. It will ho remem¬ 
bered that Hr. Downey, in (liHCUHsiiig an earlier attempt to 
evaluate this tost, Htale.s tlwifc “One cannot help wishing that 
Ruch Imd gone .soinowlml into ciwe-studios, which would 
undoubtedly have iUiiminatcU his findings,"^ Space will 
be taken, thoroforcj, to give tho ago, box, years of schooling, 
rclationslnp, if any, toother members of the group, occupation 
and other inforniation about each person who took tho test 
as may bo pertinent to the discussion in liancl. Tho three 
groups will bo apokoii of as groups I, II, and III, respectively, 
and tho iudividual.s by number under their respective groups; 
thus, individual I 3 would bo tho third individual in tho first 
group, in 3, the third in tho third group. The numbers will 
be used consistently throughout this paper. 

* Juno E, Downey, Downey Individual WiU-Temperament Testa. 
Manual of Directions, 1022, p. 19 ff. 

‘ Op. oil., [). 177, A siinilav Htntcmcnt is made by Dr, Downey in lior 
article, ToBtiuR Lho WiU-Teinpurninciit Tobta, School and Society, 
vol, xvi (1022), pp. 101 -158. 
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Group I, composed of 8 persons, conttiiucd all but 2 v/Uo 
were musiciana or artists. Four of tho 8 couHtitute rneinbera 
of one family, and might therefore bo expected to know each 
other exceptionally well. Of the remaining 4, 1 luus been 
closely known to this family for over hvo yonrs, a second for 
over three, a third, for almost a year, while the last, whoso 
score and the estimates of whoso traits wore <liH(!ju(l 0 (l, liaa 
only known and been known to the rest of the group for a 
few weeks. I 1 is a young woman, twonty-two years of age. 
She la a pianist by profession, and haa had a aocondnry school 
education, supplemented by work at Columbia University 
as a special student. She is the daughter of I 4 and I G, the 
sister of I 3, and studies piano with 15. I 2 is also a pianist 
by profession, and has had a secondary education anil some 
college work. Sho is nineteen years of age, and is particularly 
well known to 1 1, I 3, and I 4, who were tho only oiie.s rating 
her, I 3 is the son of I 4 and I 6, is oightcen yeans of age, and 
a second-year student at Columbia College. IliH motlior, 
14 is a violinist of repute in musical circle.^, forby-two years of 
age, with a secondary school education followed by extensive 
musical training. She was perhaps bottor known to all the 
members of the group than any other person in it, and, in 
turn, knew all others perhaps best, I 5 is a pianint, a man 
twenty-nine years of age, a well-known concert artist, ac¬ 
companist, and composer. Ho completed a college course, 
and is continuing his studies in the field of science, being also 
an able mathematician. He is a person of very po.sibivo traits, 
and it is interesting to notice (sec table 1) that the averages 
of the estimates of his traits ran unusually high, the lowest 
being 7. He has been well known to the members of the family 
in this group for over three years, and, oa has been said, is 
the person with whom 11 studies at present* I 6 is a lawyer, 
forty-seven years of age, the husband of I 4 and the father 
of I 1 and 13. I 7 is a singer, thirty-six years of age, with 
a public school education. He, too, has very dclinito tojn- 
peramental traits, and was judged by 5 of the other persons 
present. I 8 is an illustrator, but, since he was not well known 
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table 1 


Scores and averages of eatimatea of 'persons tested 


IHUI- 

VIDUA.r. 


TRAIT 

A 

□ 

c 


B 

F 

Q 

II 

I 

J 

IC 

L 

1 

1 

Teat flcore. 

7 


7 

B 

5 

5 

1 

8 

6 

3 

2 

3 



Avorugo rating.... 

7g 

65 

i 

3^ 

62 

42 

45 

32 

42 

72 

65 

55 

T 

2 

Teat scoro. 

3 


3 

2. 

4 

7 

1 

2 

1 


8 

0 



Average rating.... 

65 


45 

85 

0 

o-i 

65 

62 

4g 

45 

45 

2 

I 

3 

Teat score. 

4 


B 

6 

H 

B 

5 

2 

a 

9 

1 

4 



Average rating.... 

65 


45 

65 

51 

65 

45 

4J 

65 

85 

62 

74 

I 

4 

Teat score... 

8 


Q 

4 


3 

10 

0 

H 

10 

1 

1 



Average rating.... 

55 

55 

M 

65 


S5 

62 

4 

6 

55 

41 

7i 

I 

6 

Test score. 

P 

7 

8 

3 

6 

0 

7 

2 

0 

M 

10 

7 



Average rating.... 

U 

85 

B 

81 

75 

8 

82 

75 

82 

8| 

75 

85 

I 

0 

Test score. 

8 

B 

6 

0 

B 

P 

1 

8 

4 

M 

H 

10 



Average rating.... 


6f 

05 

8 

0} 

1 

85 

0 

65 

75 

85 

65 

1 

7 

Teat score. 

4 

0 

0 

8 

8 

H 

2 

2 

1 

7 

1 

7 



Average rating.,.. 

I 

8 

55 

78 

65 

I 

65 

65 

7 

7i 

m 

02 

II 

1 

Test score. 

m 

6 

4 

10 

5 

6 

3 

9 

5 

B 

5 

10 



Average rating.... 

6 

5J 

55 

i 

65 

8g 

7? 

B 


62 

51 

5^ 

II 

2 

Test score. 

4 

5 

6 

6 

s 

7 

2 

3 

4 

8 

0 

2 



Average rating.... 

74 

04 

5 

a? 

m 

8 

m 

83 

74 

74 

74 

7^ 

II 

3 

Tent score. 

1 

I 

4 

5 

6 

2 

6 


9 

4 

1 

6 



Average rating.... 

55 

75 

i 

55 

m 

75 

7i 

8 

85 


61 

84 

II 

4 

Tost score. 


m 

e 

10 

4 

2 

5 

2 

3 


3 

3 



Average rating,.,. 

64 


44 

54 

64 

5 

54 

7 

64 

85 

7 

84 

II 

6 

Teat Bcoro... 

6 

8 

6 

B 

5 

1 

m 

6 

3 

8 

6 

3 



Average rating.... 

65 

6 

65 

54 

y 

GJ 

64 

5i 

y 

6J 

7 

5J 

II 

0 

Tost score. 

4 

B 

7 


5 

7 

4 

2 

1 

8 

6 

R 



Average rating.... 

m 

65 

IIE 

E 

74 

74 

OS 

ly 

74 

6i 

5i 
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i.Nor- 

ViDBAfc 


TABLE I — Ccntinued 


III 


III 


II 7 I TeBt score. 

Average rating... 

II 8 I Teat ecore 

Average rating.... 

Teat score. 

Average rating... 

Test score. 

Average rating.... 

Test score. 

Average rating.... 

Teat score. 

Average rating.... 

Test score. 

Average rating.... 

Test score. 

Average rating.,.. 

Test score. 

Average rating..,. 

Test score. 

Average rating,... 

Test score. 

Average rating., 

Test score. 

Average rating.. 


Ill 3 


III 4 


in 5 


III 6 


III 7 


III 8 


in 0 


HI 10 
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other persona present were not used. The estimates which 

I 2 and I 7 made of the others present, were, for the moat part, 
not utilized, because both of these were evidently either unused 
to rating persons on n scale or impatient in doing so, most of 
the scores being either 5, 8, or 10, with an occasional 0. The 
writer himself later rated oil the persons in this group, the 
independent judgments thus numbering from 4 to 6 for each 
trait of each person. 

Group II consists of persons who arc either professionally 
engaged or in business, and is much more homogeneous from 
the point of view of the age of its members than is group I. 
Tile persons in it have been associating together socially for 
at leoat five years, and many of them longer; in addition, 2 
of the members are husband and wife, while another is the 
brother of the husband. The group is closely Itnit, and tho 
members have spent much time together, and are eminently 
fit to judge each other as this teat of the Downey test requires. 

II 1 is a business man, twenty-five years of age, who attended 
college three and one-half years. II 2 is an engineer, who 
holds tho degrees of B.A. and M.E., and is twenty-four years of 
age. II 3 is a broker, twenty-two years of age, who has had 
two years of advanced educational training, though ho has 
never worked for a degree. He is the brother of II 6, and the 
brother-in-law of II 7. II 4, a woman twenty-seven years old, 
holds the degree of B.A., and is a private secretary at present 
in charge of a large relief organization. II 5, a woman of 
twenty-five, is a social worker and was rated “best known" 
by the three other persons in the group. She is a college 
graduate. II 6, the husband of II 7 and the brother of II 3, 
is a salesman, who has had three years of college training. He 
is twenty-four years old. II 7, twenty-two years of age, 
describes herself as “houBekeeper-Btudent,” and was for some 
years a bacteriologist. II 8 is also twenty-two years of age, 
holds the degree of B.A., and is a psychiatric social worker. 
As might be expected in a group where all the members know 
each other so well, only in 1 case did each fail to rate all the 
others. All but one was also rated by the writer, thus giving 
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8 independent judgments in praotically every trait of every 
test taken. 

Group III is homogeneoua from every point of view. TIio 
age range ia from nineteen to twenty-thTCo; uU tho mombors 
are students or graduates within tlio past year of the sumo 
college, 2 holding the degree of B.A., 1 being a soeond-yenr 
atudent, the otheia ttotl- or fouvth-yeM RtwddntH. li'inaUy, 
all the 10 members of the group lived together for a year in 
an apartment which is being used as ii dormitory by the col¬ 
lege which they all attend or attended, and hcuco kimw each 
other exceptionally well. Further, thoy arc all given to 
considering each other's traits, and arc lughly competent to 
participate in such a test as tliis. Several membeis, not now 
undergraduates, may be mentioned: in 1 ia at present taking 
graduate work in psychology and anthi’opology. Sho i.s a 
person of very definite temperamental traits, and ia unuaunlly 
well known to all the members, as ia witnessed by tho fact 
that she is rated lower than “second best known” by only 
2 out of the 9 judging her. Ill 2 ia a journnliat, and WiUj the 
room-mate of III 7, a poet, each of whom rated the other 
“beat known." The writer did not rate the members of ihia 
group, so there are 9 judgments for each trait of each person, 
except in a few cases in which 1 individual did not rate 1 per¬ 
son on 2 traits, and another on 7. HI 3 arrived test III 
waa being given, which means that no scores might bo given 
on traits D and H. Therefore, in the correlation of the etand- 
ing in the traits and the averages of the ratings K equals 298 
instead of 300, In the other groups, occasionally an individual 
would rate another on less than the total number of traits, 
and this is the reason that the total number of ratings, 2152, 
is not as great fis it would be had everyone rated everyone 
else on every trait, It was felt, however, that it was not de¬ 
sirable to insist on complete ratings, but that a sacrifice of 
numbers in the interest of the greatest possible ftccuraey iu 
rating was most to be desired. 
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II 

The Downey Will-Teinperament Group Test, it will be re¬ 
membered, is a batteiy of 12 teats based mainly on handwriting 
valuation. It may be well to give a list here of the traits 
which arc tested; it would be highly deainible to also give the 
dorinitions of those traits given by Dr. Downey, but space 
forbids, and they may bo consulted in the place already re¬ 
ferred to. The traits are; 

A. S|>ced of movement, Vl-t 

B. Freedom from load, YI-'l-2 

C. Flexibility, VIII 

I), Speed of decision, I 

E. Motor impulsion, X 

F. Belf-conQdcncc, XI 

G. Non-coinplinnuc, XII 

II. Finality of judgment, XIII 

I. Motor inhibition, VII 

J. Interest in detail, IX 

K. CuOrdination of impulses, V 

L. Volitional poraeverution, Vni"2 

The first correlation which waa computed wag that between 
the Hcorc of a given person in a trait and the estimates made 
by each of his acquaintances of his standing in that trait. 
That is, every score was tabulated once for every estimate of 
it, and the result, computed from a total of 2152 independent 
judgments, by the Pearson product-moment formula, gave 


T =* 0.06 


The probable error of tho coefficient, computed by the for¬ 


mula P.E.t = 


0.0745(1 - r^) 

Vn 


IS 


P.E.r = ±0.012 


At the flame time, it was folt that the low result which obtained 
from tliif) correlation might be duo to fleveral statistical faults, 
among which might bo the correlation of heterogeneous data, 
or the undue weighting given the 8core.s ua against the in- 
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dividual ratinga. It was therefore cletermmed to average 
the ratings of each individual on each trait. This seemed 
advisable for several reasons, not the least of which is the 
fact that, as has been amply demonstrated, tho reliability of 
the averaged ratings of a trait in a person comes much nearer 
being a criterion of the extent to which that person ha.s that 
trait than single judgments.® This was accordingly done 
and the result, by the Pearson product-moment formula, gave 

r = 0,13 

while the probable error, by the formula given above, gave 
P.E.r = ± 0.038 

It was felt, however, that a further closer statistical analy¬ 
sis of the data was to be desired before any conclusions might 
be drawn as to the usability of the test, and therefore correla¬ 
tions were computed for each of the 12 tests comprising the 
battery, the correlation being score in test times average of the 
estimates, as it was felt that for the reasons above given the 
averages would be the most reliable to be used, while the 
individual ratings would not give a sufficient number of cases 
if correlations were computed from them for each test, to be 
of any significance. For this series of correlations, the Spear¬ 
man Method of Rank-Differences was used, the formula 

. 6SD2 

being p results are shown, in tablo 2. 

The correspondence of the mean, 0.12±0.03, is strikingly 
close to Meier's^ average of the pooled correlation,s of test 
scores with estimates of three sets of judges, his being 0.1183 
± 0.08. 

It is to be noted that Dr. Downey stresses the value of her 
test as diagnostic of the “mental set” of a person,’ and lays 

* H. li. Hollinsworth, Judging Human Character, p. 69. Harold 0. 
Eugg, Ifl the rating of humon oharaotcr possible? Jour. Educat. Psy¬ 
chol. vol. 12 (1921), p. 426 and S. 

•Normnn C, Meier, A study of the Downey Test by the method of 
estimates. Jour. Educat, Psychol., vol. xiv <1923), p. 380. 

’ Op. oit,, p. 73. 
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great stress on ilio profile rather than on tho quantitative 
standing in her tests. At the same time, it cannot be denied 
that, valuable as a profile-method of determining character 
may ultimately bcj, it cannot bo utilized bo long as there are 
no estnl)lislicd norms with‘which to compare a given profile, 
in a definite case. And those norms cannot be developed other 
than atatistieully, and since statistical procedure is essentially 
a inaUor of dealing with quantitative data, it is well-nigh 
impossilde that the psychographic means of presentation 


TABLE 2 

CojTclalion belweeri scores in tesla and averages of eslimales of traits 


TRAIT 

P 

N 


-0.03 

25 


0.18 

25 


0,12 

25 


-0.05 

24 


n.2i 

25 



25 


0.18 

25 


0.35 

24 


1 0.20 

25 



25 


0.28 

25 


-0.14 

25 



Mean = 0.12 ^ 0.03 
Median = 0.16 ± 0.04 
<r = 0.15 ± 0.03 


can be considered here, or other than scores be utilized. It 
will be remembered, however, that Dr. Downey in her dis¬ 
cussion of the profile divides temperaments as shown by tho 
tests into three types, those in which the traits A to D pre¬ 
dominate, giving the type showing “speed and fluidity of 
reactions,” those in which traits E to H come out strongly, 
the type of “forccfulness and decisiveness of reaction,” and 
those in which traits I to K ni-e pronounced, the type exhibit¬ 
ing “carefulness and persistence of reaction.”® If the table 

" Op, cit,, p, 62, 
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of correlation of the mdividnal traits be noticed, it will be 
seen that there is no pronounced homogeneity in any one of 
these sets of traits. In the first four, the correlations vary 
from —0.05, to 0.18; in the second, from 0,10 to 0.35; in the 
third, from —0.14 to 0,29. It would Heem that the second 
grouping ia the most significant, but the relinbiJity of cocIFi- 
cients as low as these is to be highly doubted. Itucli and 
Del Manzo® found a similar range of variation in the correla¬ 
tions of trait-scores and estimates, the lowe,st being —0.04 
(trait G) and the highest 0.53 (trait K). There is little cor¬ 
respondence between their findings, and those of the prc.sent 
stud)’’, however, a rank-correlation of the two giving p = 
-0.14. 

It was felt, however, that there were still many discrepancies 
in the statistical procedure and method of approach to the 
problem which might be criticized,—^the lack of understanding 
of the definitions of the traits when read, the smallness of the 
number of persona tested, and the like. Therefore, it was 
determined to correct the correlations for such nttciuuition 
as might be involved in chance errors arising from the giving 
of the tests or the rating process. A method has heem pro¬ 
vided by Spearman’® whereby correction of this factor of 
chance error may be mode. It is, to quote ICelloy,^* who 
presents several variations of it, “a promise ol tho correlation 
that one might expect to find if one had perfectly reliable 
measures." In other words, it is the correlation beyond 
which it is not possible to go, but between which and the 
coefficient calculated any future coefficient computed from 
comparable data might be expected to lie. The form used 
here is the modification suggested by Thorndike,** 

/— V(ruy,) (riiyj) 

Vsy"7==== 

V(rX|X,) (fyiyf) 


•The Downey "WLll-Temperament Test, a further annlysie of its 
rcliablUty and validity, Jour. Appl. Psychol., vol, vii (1923), j), 74. 

'OAmor. Jour. Payohol., vol. xv (1004), pp. 72-101; ibid,, vol. xviii 
(1907), pp. 161-169; British Jour. Psychol., vo3. iii (1010), pp, 271-205. 
** Statistical Method, p. 208. 

Mental and Social Meoevirementa, p* 1 ? 0 . 
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To use tliis fonnulft, thoro needs to be intercorrelation between 
two iiidcijondonfc Keriea of the same cUita, represented by 
and Tyiyi, and the corrclutions between the first and second 
series, and tho second and lirat, respectively, represented by 
r*iu 3 and In the present \iso of the foniuila, the follow¬ 

ing procedure has Ijccn used: 

LcL r*iyj = Q.I2'1, the incRii of the corrchitioas of tho Downey Hoores of 
iiuUvirhinl IniitM liiiieti U\ct nvorngcis of the catimutcB 
of those acoroH, 

r,jyi = 0.127, tho )>roducl-iuomcot coirclntion of the Downey 
scores liincH Iho nveragoa of the estimatca of those 
Hcorca, 

rjixj = 1.00, an nsHumed perfect correlation between scores from 
trials of the Downey group lest, a cooflicient more 
favorable thart might be cxpoclcd, or than haa been 
shown, nn<{ (ct 

ryiyi B an iiitorcorrolation between sots of ratings. Lot this corro- 
lation vary, and lot riy be computed when it is 
nseumed to bo 0.10,0.30, 0.00, and 0.00, respectively. 
Then, when ryiyj = 0.10, r^y 0.30 
- 0,30, r,y = 0.23 
= Q.GO, rxy « O.IG 
“ 0.00, rxy » 0.13 

It must bo rcinarlcGd again tliat tlicso coo/ficients aro corrected 
for attenuation, and arc what might bo oxpocted if all the 
chaiiCQ orrors duo to defects in tho measures were eliminated, 
and that they must therefore he higher than they are to let 
us po.stulate relialfility in the test when judged, at least, by 
the criteria of the opinions of raters wlio are familiar with 
the subjects tested and competent to rate them. 

Ill 

In view of the teats of the Downey group test which have 
been carried on in the manner described above, and the re¬ 
sults which statistical analysis of the findings gives us, it is 
felt that groat caution should be exercised in the use of this 
test. While it is freely admitted that ratings by individuals 
of their acquaintances may vary tremendously, and that 
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aingle opinions may be dismissed as worthlessj it must be 
remembered that the low correlations shown above result 
from the average of no less than 4, and in many cases as high 
as 9, opinions given by raters who were selected for the reason 
that they knew the persons that they rated exceptionally well. 
The higher the number of opinions avorvaged, the more re¬ 
liable the average becomes for purposes such as this. Certain 
defects in the present treatment must be taken into considera¬ 
tion, of course: thus, in the tabulation of tables of tho ratings, 
it was found that there was a distinct tendency in at least 
one group to lean toward the upper range, possibly from the 
invidious nature of the associations with the lower numbers 
of the scale "0 to 10.^^ Again, as has been mentioned, the 
small number of persona tested might well influence the result, 
or the qualitative element involved in scoring certain of the 
teats may contribute toward error. On the other hand, the 
lowness of the correlation when corrected for attenuation ia 
impressive, and certainly points toward the need for further 
very careful research into this test before it can be used. Cer¬ 
tain of the individual traits show trends that may indicate 
that stress should be laid on them in future attempts to de¬ 
vise teats of character and temperament, while the possibility 
always present that the tests are really testing something 
other than defined by Dr. Downey must not be forgotten. 
Certainly such tests, if tenable noma can be established, may 
show results which will be of value in the study of problems 
such as the one on which the writer is at present engaged, 
but the Dewey group test still needs a great deal further 
revision if it is to be of use along these or other lines. What 
changes need to be effected it is not in the province of the 
writer to state. It is certain, however, that until auch re¬ 
searches have been mode and established, the greatest caution 
must be utilized in drawing conclusions from this teat 



THE IMMEDIATE HEIIEDITY OF PHIMAHY AMENTS 
COMMITTED TO A PUBLIC INSTITUTION 


A Study op tiiu Parents op Forty-Five Institu¬ 
tional Cases 

V. MOOUREES* 

I. OBJECT OF STUDY AND METHOD OP COLLECTING DATA 

The prime object of this study ia to try to diacover what 
type of mentality ia represented by the parents of children 
who are inmates of an institution for the feebleminded, and 
what relation, if any, exists between the mental ages of these 
primary aments and those of their parents. In the treatment 
and consideration of the data collected^ other issues will quite 
naturally arise. The relation of their intelligence quotients 
to the occupations and wage earning capacities of one or both 
parents, the relation between the mental ages of wives and 
husbands, facta gathered from the eliuical histories arc all 
of importance and will be dealt with according to their intrin¬ 
sic values. 

The material for the study was collected on Randall's Is¬ 
land, where is situated the New York City Children’s Hospital, 
an institution which accommodates approximately 1250 
patients. Since the results of the investigation were to be 
treated statistically, it was of the utmost importance that the 
selection of cases should be, as far as possible, a random one, 
the more so in view of the fact that the institution ia in its 
nature selective, certain classes of people sending their child¬ 
ren there, while others more fortunately situated make pro¬ 
vision for them in private institutions or in their own homes. 

‘ In collaboration with L. E. Poull, Ph.D., Psychologist, New York 
City Children’s Hospital, llaiidaH'a Island. 
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From the day on which the study was taken up, the selection 
of cases was made both from the new admissiona and from 
those already admitted, the names of the former being taken 
from the register, working baclcward in strict order. 

In selecting the children for this study the following were 
regarded as being unsuitable to figure in it: 

1. Clear cases of secondaiy amentia. 

2. Epileptics or such cases as showed a history of convulsions. 

This selection was not based on the belief that the epilepsy 

and feeblemindedness are necessary concomitants or that they 
stand to one another in the relation of cause and effect, but 
the performances of epileptics arc so erratic as to invalidate 
any statistical application. As regards convulsions, it is 
very difficult from the meager details and inaccurate descrip¬ 
tions furnished by parents, to decide whether the convulsions 
are epileptic seizures or ordinary infantile convulsions due to 
teething, etc. 

3. Abandoned children, whose parents could not be reached 
and children who had lost either or both of their parents. 

Parents were interviewed and arrangements made for them 
to come to be tested. This opportunity was further utilized 
for getting additional infonuation as to the family histoiy and 
generally for checking the records already filed in the office of 
the institution. Most of the parents were willing to cooperate, 
especially when told that they were assisting in the study of the 
cases of their children. A few had to be urged more strongly, 
and in 2 cases only, where a discharge had already been 
secured, was the request met by a refusal. 

The tests used were as occasion demanded, the Kuhlmann- 
Binet, the Pintner-Patterson Performance, but a glance at 
table 1 will show that these cases were comparatively rare, and 
that the scale most extensively used was the Performance. 
Whether this scale adequately represents the persons tested 
and what its relation to the Binet is, will be discussed later on. 

In accordance with Tcrman'a findings and the accepted 
clinical practice, the I.Q'a, of the parents were worked out ou 
the basis of fifteen years. 
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Certain tests of the Performance Scale were omitted to 
avoid tho preponderniicc of a typo of test which it was felt 
really measured the same function. These tests were the 
Triangle, the Two-Figure, the Four-Figure and the Five-Figure. 

(Throughout tho study, the term Bhiet refers to the Stan¬ 
ford Revision of tho Dinet-Simon teats,) 

ir. REVIEW OP PREVIOUS STUDIES 

The close resemblance between parents, grandparents, and 
children, vvitli reference to both physical and mental traits, 
has been a matter of common observation for a considerable 
period and several studies have been undertaken to establish 
these resemblances and give them a quantitative value. 

These studies arc so widely known and have been bo often 
quoted that they do not demand more than a bare reference 
to their results. They fall roughly under two heads: 

1. Diometrical studies, which attempt to estimate statis¬ 
tically the correspondence between parents and offspring with 
reference to certain physical traits. 

2. Psychological studies which attempt to do the some 
with reference to mental traits. 

To the first class belong the studies of Pearson and Gaiton 
who worked on tho quantitative correspondence between 
parents and offspring with referonco to certain physical fea¬ 
tures. Pearson in Nature and Nurture found the average 
correlation to be somewhere near 0,5. This typo of study 
can only be valid if the things measured are properly classified 
and enumerated. 

More interesting perhaps are the studies that fall under the 
second head. Among the first of these is Galton’s study of 
977 eminent men, this number representing a selection from 
among 4000 persons. These 977 men had 535 relatives of the 
same degree of eminence. His general conclusions are that 
men of ability rise above their environment, especially if 
many opportunities are given them; further that men cannot 
achieve great eminence unless they have extraordinary natural 
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abilities. Cattell’s study of Bcicntfic men in the United States 
generally confirms these conclusiona. 

Woods made a study of hereditaiy mental and moral traits 
in royalty. The persons figuring in this study were rated on 
a scale ranging from 1, which denoted lack of mental and 
moral stability or capacity, to 10, which was the mark given 
to persons who were exceptionally gifted in morality or intel¬ 
lect. That the hereditary factor figures strongly in the posses¬ 
sion of these traits, is shown by the fact that the greatest dis¬ 
tribution of exceptional persons fell into 4 of 15 royal families. 

He also arrived at the conclusion, that the right of succession 
had no effect on ability. On the whole he attributed DO per 
cent of the possession of the traits to heredity. This was 
hardly justified since his correlation between father and off¬ 
spring was 0.30 and the persons were rated according to sub¬ 
jective estimate. 

Starch found that the average correlation between brothers 
and sisters, when measured for aiich capacities as reading, 
spelling, writing, etc., was 0.42. The correlations in the group 
ranged from. 0.05 to 0.72. In the tests for memory, cancelling 
A’s, etc., he found an average of 0.38, ranging from 0.07 to 
0.65. On ranks in all tests combined the coefRcient wnis 0.73. 
There are similar studies by Dexter and Earle and an interest¬ 
ing research by Schuster and Mderton, Thorndike'a correla¬ 
tions between the performances of twins rank very high, the 
lowest being 0.69 and the highest 0.90. 

Two studies, which have & closer relation to this research, 
in that they are concerned with the inheritance of mental 
deficiency, are those of Goddard and Tredgold. Of the 327 
cases that form the basis of Goddard's study, 54 per cent 
showed ^‘other feebleminded persons in such numbers or in 
such relation to the individual cases as to leave no doubt of 
the hereditary character of the mental defect." Under the 
heading of “probably hereditary" the percentage ia 11.3, 
The remaining cases are divided among “neuropathic ances- 
try, accident," and cases for which, no sufficient cause could 
be shown. The number of unclassified cases is 27. Tred- 
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gold found that 04.6 per cent of Iuh cnses Hhowed hereditary 
conditions of ftinontia, inannity or epilepay, though how largo 
ft porcentftgo is to bo attributed to amentia nlonc is not evident 
from hifl study. Boyond the fact that he employed the usual 
clinical procedure in obtaining a ease history, there is no other 
evidonce from Tredgold’a Manual qb to how ho arrived nt the 
facta concerning mental (IcheienQr in the ancestry of lus 
patients. The methodfl used by Goddard’s field workers are 
clearly described in his text. 

We see at once that neither of them used instruments of 
precision for gauging the mental capacity of parents or other 
ancestors, though naturally many factors would have operated 
to make such a procedure impossible to the latter oobc. Two 
facta are evident: 

1. That however well trained a field worker may bo, or 
however shrewd the source of indirect evidence, there is always 
the possibility of error. 

2. If it had been possible for them to use standardized tests 
it is more than likely that a higher percentage of mental 
deficiency in the ancestry of the cases investigated would 
have been found. As they stand at present the cases pre¬ 
senting well defined features would have been noted, but the 
more subtle distinctions could not be accurately gauged by 
subjective estimate. The clinical history in England, where 
a comparatively negligible language difficulty exists, is likely 
to be more precise than it is here in America. 

In many of the cases reviewed for this study, the deponents 
did not know whether their parents wore alive or dead, or in 
the latter case what the causes of death were. Similar infor¬ 
mation as to collaterals furnished the same difficulty. The 
descriptions of diseases in infancy were often inaccurate, 
especially, as has been pointed out before, with reference to 
convulsions. The tendency to exaggerate the health and 
normality of the family on the whole was evident. It is reason¬ 
able to suppose then that even with the maximum of care, 
errors may creep into the data. Even after the moat rigorous 
sifting, 5 of the 50 cases on which it was first intended this 
study should be based, had to be abandoned, 
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However, the researches of Goddard aad Tredgold place 
mental deficiency in the ancestors in a very close and obvious 
relation with the same condition in the offspring, or descent 
dants. This relation is further proved by the inveatigation of 
such families as the Jukes, Nams and Kallikaks. The figures 
quoted by other authorities come strikingly near the estimate 
of Goddard; Wilmarth gives 66 per cent and Rogers 66 per 
cent. The whole mass of evidence seeroB to point to the faet 
that heredity plays a strong part aa far aa the inheritance of 
mental, moral, and intellectual traits is concerned. It would 
be unreasonable to assume that the hereditary factor is opera¬ 
tive in the case of physical resemblancca and not in. the case 
of the other factors listed above. 

On the other hand to minimiae the influence of environment 
in so far as it offers facilities for development would be crude 
and unscientific and one could not do bettor than quote Gid- 
dings in his introduction to Dugdalc's study of the Juke family: 

NoBcieatiflomanwouldafty that wo know enough about human he¬ 
redity to justi fy the eoolal reformer in baamg nny very radical, prnotloal 
program of social lofonn upon biological coholueiona. We odu only eay 
that probably heredity is a fateful factor io tho moral, and therefore the 
social realnii but that we need an iimneaac amount of patient rceoaroh to 
determine exactly what it is and what it does. 

111. PRESENTATION OP THE DATA 

The results of the studies summarized in the preceding section 
point to the conclusion that mental traits are hereditary, 
though to what degree and along what lines is, at present, 
not clearly established. 

However varied the interpretation of feeblemindedness 
may be, from the clinical standpoint a person who is mentally 
deficient is one, who, when no other adequate reason can be 
found, cannot in certain tests reach the standards that have 
by careful experimentation been determined for normal per¬ 
sons. It is from this point of view that the following data 
are presented and from this point of view that they should 
be interpreted. Table 1 shows the data collected in as com¬ 
pact a form as possible. 
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It will be noticed at once that only 9 of the children show 
I.O's baaed on the Perfomance Teat, whereas all of them 
have had a Binct or a Kulhmann-Binet. The reason for 
this is that the children wcixj either too young or too low in 
mentality to handle the material for the Performance Test. 
On. the other hand, owing to language disability, only 20 of the 
parents have had a Dinet, whereas all of them have had a 
Performance Test. These facts, will, however, not invalidate 
a correlation between the two groups, if we use only Bincts or 
Kuhlmann-Binets in the one cose and only Performance in 
the other. 

Three successive columns give the average score of the 
parents, and the scores of those who made a higher or a lower 
score. The last two columns ai-c meant to give an abbreviated 
clinical sketch of each coae, the moat important facts having 
been selected and presented. In the columns where the 
children’s Wassermanns arc tabulated means a negative 
reaction to the test; “D." doubtful: "B.N.O." that the blood 
was not obtained, and a blanlc, that there was no return in 
that case. Talkie 2 shows the central tendencies and varia¬ 
bilities of such facts as are of interest. 

Interpretation of table 2 

Q1 is the point on the scale below which lie 25 per cent of 
the cases and above which lie 75 per cent. Similarly Q3 is 
the point below which lie 76 per cent and above which lie 25 
per cent of the cases. The median is the point on each side 
of which lie 50 per cent of tlie cases. 

Thus in the column of children’s scores, 25 per cent of the 
children fall below 19.3; 25 per cent between 19.3 and 29.4; 
25 per cent between 29.4 and 49.4; and 25 per cent above 49.4. 
Thus also 50 per cent lie below and 50 per cent above 29.4, 
and 50 per cent lie between 19.3 and 49.4. 

Q is derived from the formula 

Q3 - Q1 
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The P.E. of the median ia the measure of the unreliability 
of the ascertained median. It is derived from the formula 

4 ^ VjV 

The chances are even that the true median lies between the 
ascertained median ±1 P.E. There are 4.6 cliances to 1 that 
the true median lies between the ascertained median P.E. 
There are 21 chances to 1 that the true median lies between 
the ascertained median ±3 P.E. Thus in the distribution for 

TAIILB 2- 

Childten—Binel and Kuhlmann-Binet 


Q1 . 19.3 

Afedian. 20.4 

Q3. 49.4 

Q . 15.6 

P.E. of median........ 2.9 


Ffltfiere o-iui mother#— P&formmce 



FATnEPB 1 

MornBRB 

FA.TBKna AKD 

uotqb'hb 

Q1 . . 


49,1 

61,6 

Median,... 

71.6 

63,7 

02.9 


82 9 1 

65.8 

73.5 

1 . 

11.0 1 

8.49 

11,0 

P.E. of median,... 

2.1 1 

1,6 

1.4 


children there are nearly 21 chances to 1 that the true median 
lies between 29.4 — 8.7 and 29.4 + 8.7. 

There is a general feeling among workers in psychological 
olinicB that the performance scale does not adequately repre¬ 
sent the mentality of adults and that feeling was very strong 
throughout this study. Moreover for the purposes of a 
comparative diagram, such as tiiat presented it is necessary 
that both parents and children be placed on the same, or 
equivalent, scales. The most frequent correlations reported 
between the Binet and the Performance, are somewhere near 
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0.7 and on these it is evident that the Binct and the Perform¬ 
ance are not parallel testa. It may also be seen from the 
tabulatipns that the ratings on the Binet Beale yield a higher 
average than those derived from the Performance, and the 
problem hero is how to condition the Performance scores ao 
that they may more or less represent scores on the Binet 
Scale. 

We have 20 cases whore the parents did both the Binet 
and the Performance, but we also see that of those who did a 
Performance Test alone, only 11 made scores of 80 or more. 
The remainder therefore made ecorca tljat fall in the border¬ 
line or subnormal groups. The writer was fortunate in being 
able, through the kind ofBcca of Dr. Poull, to get the records 
of 67 subnormals, all adults over thirty yeara of age, drawn 
from the island population, who had had both Binet and 
Perfoimance testa. If then we add these 57 subnoimals to 
19 of our parents, for it is advisable to exclude the mother of 
case 9, WG shall have a group more or less reprosontativo of 
the parent group.® 

We have then a group made up of 70 persons from whoso 
median mental ages in months, the following sot of data is 
derived; 




1)IN£T 

Ql . 


86,0 



100,83 

Q3. 


132,25 

Q ..... 


23,25 


2,05 1 

1.9 



Tho dilTcrencc between the two medians is 0.58 months, or roughly 
0 months. 


Tho correlation between the Binet scores and the differences 
between the Binet and the Performance scores is —0.46. 

° The adviaability of the above mentioned cxcJusioQ is bnsed on two 
grounds; (1) Tlint tho iadividunl in question is neurotic and unstable 
and at the time of tho test was under grout stress; and (2) she is yotingcr 
than the average of tho parents. 
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75 
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5 

72 

55 
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10 
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45 
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45 

62 

14 

06 

45 

16 

62 

08x 

10 

82 

58 

17 

91 

58 

18 

80x 

OOx 

IQ 

65 

50 

20 

85 

72 

21 

92x 

80x 

22 

78 

78 

23 

60 

78 

24 

77 

38 
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55 

45 

26 

75 

6S 

27 

63 

85 

28 

78 

62 

29 

02 

78 

30 

65 

61 

31 

66 
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32 

79 

58 

33 

66 
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34 

70 

63 

35 

68 

65 

36 

78 

45 

37 
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80 
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78 

55 

41 

85 
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65 

43 

70 
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05x 

Six 

45 

09 

71 


(Thoee Bcores marked "x" are eooren actually made by the pareata.) 
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From this wc may conclude that the error would not bo very 
great if wc did not raise the performance scores proportionately 
to their size. It ia proposed, tJieroforc, to adrl to the scores 
of the parents who did not have a Binct, nine months, or its 
equivalent in I.Q. baaed on fifteen years, i.e., 5. 

The estimated and actual Binct scorca of the parents will 
then bo as shown in table 3. 

When we take the scorea made by the 10 parents in botli 
Performance and Binot wc have a small dibtribution from 
which the following data are derived: 



niNF.T 

PKnFOnMAKCB 

Kange. 

50.0-95 



82.<) 

51.75 

Mcditin. 

R7.0 

00.88 

03 ... 

00.42 

80.25 


3.75 

15,75 

P.E, of median. 

1.1 

1.5 


Comparing these facts with those given in talilc 2 wc see 
that wc are dealing with the brighter ineinbors of the group 
of parents, and it would not bo right to treat tlic Performance 
scores of the remaining parents according to the data derived 
from this group. 

Figures 2, 3 and 4 show the ilistrihutions for thc.se corrected 
scores and the statistical data derived from tliem arc as follows: 
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These are the data from which the diagram ia compiled. 
Whereas the first set of data enabled us to study the cases 
individually, we are now able to study them as a whole. 
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The diagram shows the father (6), mother (9) and child 
(») rated by the same scide, standing in their relative position, 
Frequent reference will he made to Ihe diagram in developing 
the points that rise out of the data. It is proposed to discuss 
the data under the following three Imada: 

-1. The relation between parents and children, 

2, The fathers as b. social group. 

3. The mothers as a social group. 
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Children and parents 

The relation between the eocial etanding of parents and tho 
mentality of their children, has been the subject of many 
resoai'ches. Tennan (Measurement of IniclUgcrioe)io\ind that 
tho average I.Q. of children from n superior environment was 
107, while that of children from an inferior environment was 
93. 

Bridges and Color (Psych-, Review, 1917) using the Poin 
Scale, showed that whereas the nvcraBc mental age of children, 
whose parents could be rated as professional men was seven 
years ten months, with a corresponding coefTiciont of mental 
ability, of 112, tiic mental age of children wliose fathers ranked 
as unskilled laborers was seven years one month with a cor¬ 
responding coeiricicnt of mental ability of 83. During the 
course of the study they tested five inotlieva of the latter class, 
who were found to have an average mental age of eight years. 
Occupations ranking between these exlrcmoH showed a cor¬ 
responding increhse or decrease in the average mental ages 
of the childi'on, 

Kornhausor found the nppn)ximalc cornihition between the 
social status of the parents, as indicattul by tlieir having a 
telophone or not, and tho school achicveincid of the children 
to be 0.61. 

Pressoy nud Ralston found that 85 per cent of tho children 
of professional men made scores above tho median of the group 
of which they formed a part; for the children of executives 
and independent tradesmen the percentage was 08; for the 
artisan class 41 and the laboring class 30 (Jour. App. Psych., 
1919). In the same number of the same journal is men¬ 
tioned a study by Pressey and Thomas, which shows that the 
children in a good fanning district average above children in 
the poor district. 

Such studies as these may be regarded from two points of 
view; they may be looked upon as cinpluisizing the inhuence 
of environment on the mentality of the cliildreii, or the environ¬ 
ment itself may be regarded ns tho outcome of tho mentality 
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of the parents, which is transmitted to the next generation. 
On the basis of these studies therefore, it was to be anticipated 
that the parents of this study would be a group occupying 
an inferior position in the social scale; but how they compare 
with other groups occupying the aiune status will be slrowDi 
later on. 

The children in this study forni an interesting gi'oup es¬ 
pecially with reference to their rolation to their parents, as 
shown in the diagram. Their relative positions as charted 
there would hardly lead one to expect a high correlation be¬ 
tween children and parents. The diagram shows tho parents 
to be arrayed in a horizontal line, while the children form a 
diagonal with a drift quite away from the line of the parents. 
Worlj;ed out according to the Speartnan method of rank dif¬ 
ferences they arc as follows: 
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To explain these correlations, it would be aa well to sum¬ 
marize the facts with reference to both children and parents. 

1. The Island population ib drawn from various sources. 
Some are court and conduct cases; some come from tho un- 
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graded classes of the schools, while the large majority are 
voluRtary commitment^ by the parents. Since numbers of 
feebleminded children never como within the scope of the juris¬ 
diction of the State, we know that the children of the study 
do not represent the whole population of feebleminded children, 
though they represent this population to a greater extent than 
they represent the whole population of all children. 

2. There have been unavoidable selective influences as ex¬ 
plained in section I, 

3, With reference to the parents, the selective influence 
of the institution has given, us a sample of a class of parents 
who through poverty, lack of feeling, or incompetence cannot 
provide for their children without the help of the State. 

To come into line with biometrical studies, it would be nec¬ 
essary to have a number of cases that cover the whole range. 

The correlations as hero obtained must be explained by the 
fact that wo are dealing with a segment of the whole table 
which lowers the correlation, as shown by Boas (Jour. Amer. 
Statis. Assoc., June, 1921.) 

Since we have only the record of one child of the family, 
we cannot prove whether the law of filial regression would 
hold in these cases, nor whether childrcn tend to vary around 
the mean of their parents. It is probable, however, that in 
many of these cases we have the lowest child of the family, 
and that the siblings will range from positions above the 
parents (not impossible as shown by the few cases in the dia¬ 
gram) down to the child here represented. It is probable that 
the average of the children will, for this reason, come into 
closer relation with the line of the parents, but whether the 
correlation will be any higher connot be affirmed on this 
speculative basis. 

We are, however, faced with the fact that parents of this 
type do have a child very much lower in mentality than they 
themselves are. The study certainly tends to show that the 
population of institutions for the feebleminded is drawn more 
from the borderline and moron elements of the population 
than from the grossly subnormal elements. 
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We have uo data with reference to children from private 
institutions, but even if such parents were found to be of 
higher mentality than the parents who figure in this study 
it would still remain to be proved that they are not the oarriora 
of an hereditary tamt. 

Another interesting fact shown by tlic diagram ia that with 
one exeeption there are no parents in the very low grades. 
Does this tend to show that persons low in the grade for sub¬ 
normality do not mate; or that they have no offspring; or if 
they have, that such offspring is not subnormal; or that they 
do not bring their aubnormal offspring to institutions for the 
feebleminded; or that the children die because the parents 
have pot sufficient intelligence to take proper care of them? 
It is surely to be expected that if parents of the type that 
figures in the study, bring a child to an institution, those of 
lower mentality driven by economic stress would do the same. 
There are numerous instances of both parents and offspring 
being inmates of institutions for the feebleminded, and this 
fact coupled with the possibility that low grade potential 
parents have already been drafted into institutions, would 
account for the absence of parents in the lowest grades. 

Fathers and occupalions 

The occupations of the fathers show a fair variety, though 
it will be noticed that with a few exceptions, there are not 
many oocupations wh^o initiative or the ability to take 
responsibility is required, Moat of them are tradesmen or 
factory hands; there are a few laborers and a few who de¬ 
scribed themselves as cominission agents, though they are 
really jobbers. 

The correlations between incomes and intelligence is 0.14. 
This may be due to several factors*. 

1. Restricted range. 

2. The fact that such a correlation except on the broadest 
lines does not exist. 

3. The high wages paid to unalulled labor in this country. 
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4. The possibility that parents anticipating a further call 
on their pursca from the inatitution, wilfully miareprcsented 
their earning capacity. 

(This does not, of course, apply to the caaes where the in¬ 
comes have been checked by the social workerj but in the 
majority of the cases here presented the information was 
derived directly from the parents.) 

Figure 5 shows the distributions of the incomes of the 
fathers. We have here a group of fathers, whose intelligence 
measured by a standardized test is below the normal. A mere 
statement to this effect may have a significance which is purely 
academical. It would be much more useful if we had some 
way of comparing these parents as a social and economic 
group, with another group whose standing in these respects 
has already been ascertained. The problem would bo met if 
we had some occupational group corresponding to the parent 
group with which to make the comparison. The results of 
psychological testing in the army give us the opportunity to 
form such a comparison for among them we have the data for 
a group, of similar occupations, where the occupations have 
been brought into relation with their intelligence ratings. A 
comparison with this group will enable us to foiTn some idea 
as to where the parents in this study stand with regard to 
intelligence in relation to their occupational status. Most of 
the cases studied here fall in the C, D, and D— groups. The 
comparison can however be pushed by comparing these fa¬ 
thers individually to their own occupational groups as repre¬ 
sented in the Army. 

To do this the fathers moy be given the median rating made 
by men of similar occupations in the Army Alpha test. Scores 
in the Alpha can be transposed into Stanford-Binct scores, and 
as we have our parents rated according to Stanford-Binet, wo 
.shall be in a position to compare the actual ratings ns arrived 
at in this study to what should have been the rating made by 
the fathers if they possessed the median intelligence of other 
men following the same occupationa. Where the occupation of 
a parent is not listed in the Army returns, wo may rate his 
more or le.ss by comparison. Thus a tinsmith, plumber and 
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sheet metftl worker might be rated the same, while a com- 
misaion agent might be compared to a general clerk. 

Table 4 shows the occupations of the fathers with the Median 
Army rating in the Alpha for that or an analogous occupation. 
It also shows the median rating transposed into Stanford- 
Binet mental ages, the corresponding I.Q. and the actual or 
estimated I.Q. as arriwed at earlier in the study (table 3). 
The last column shows the standing of the fathers with refer¬ 
ence to the quartiles of the Army groups. 

The following occupations were estimated: 


OCCUPATION 

IIATF.D AB 

Varniabor 

Painter 

Gutter 

General Maohiniet 

Paper cuttor 


Preaacr 


Saleeman 

1 General Clerk 

Book agent 


Male nurse 
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Porter 


Time keeper 

Concrete construotion foreman 

Foreman 


Tinsmith 

Plumber 

Sheet metal worker 


Peddler 
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Figure 6 shows the distribution of the Median Army Alpha 
acorea for the occupations of the fathers. A comparison of 
the third and fourth columns of table 4 shows that with very 
few exceptions the fathers individually fall below the median 
rating for their professions, as determined by the Army groups. 
The average difference in I.Q. is nearly 20. The last column 
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of the tabulation showa which quartile of the group these 
fathers would have fallen into by virture of the I.Q. 

The raw scores as distributed in figure 6, range from 46 to 
100 with a corresponding range in I.Q. of 83 to 110. On the 
other hand the I.Q.'a of the fathem according to figure 3 range 
from 45 to 105. This comparison is further borne out when 
we put the essential data for the distributiona side by side. 
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Taking Ql as marking off the lowest 25 per cent, we see that 
76 per cent of the fathers just come up to the score that would 
have marked off the lowest 25 per cent of them if tliey had been 
on a par with the Army groups. 

Figufe 6 would tend to show that some of the fathers have 
been rated somewhat too highly, but there is enough evidence 
to show that the parent group is low in intelligence when 
compared to groups purauing similar occupations. Of the 
mothers 11 pursued or are pursuing some industrial occupa¬ 
tion the findings here being so small as to need no further 
mention. 

The mothers 

When we come to consider the case of the mothers in this 
study, we find a very interesting set of facts. While they 
have a slightly wider range than the fathers, their median 
is 61.3 while that for thC' fathers is 78. It is possible that this 
indicates a sex difference with reference to the Performance 
test, though such a difference is not commented on by the 
authorities who standardized the test. 

When the reliability of the differences between the two 
medians is worked lOut by formula 

P.E. Diff. « VCP.B- Mod.,)> + (P-E. Med^)* 
we get a result of 6.88, or practically 7. 
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Moat statistical authorities agree that a difference should 
be at least four times the P.E. of the difference if it is to be 
regarded as significant, and in view of the fact that the differ¬ 
ence arrived at here is almost 7 times the P.E. we may con¬ 
clude that it ia significant. 

There seem to be two ways of explaining this difference: 

1. That there actually is a sex difference in the Perform¬ 
ance test. 

2, That there is an actual difference in the mentality of this 
type of mother as contrasted with this type of father. 

As regards point 1 there is no confirmation from other sources 
that a sex difference exists, and until such a confinnation is 
forthcoming, this interpretation of the difference must be 
discarded. On the other hand, observation during the col¬ 
lection of the data, created the impression that the difference 
is to be explained under the second heading, and this impres¬ 
sion is amply fortified by the experience of the social workers 
of the institution. According to them, an intelligent mother 
who has the earnings of a husband of lower mentality than 
her own to fall back on, can generally manage to provide for 
a mentally deficient child, and the social workers practically 
never oppose a discharge in such a case, unless there are other 
complicating factors. "When, however, the mother is low grade, 
they find her unable to control the other children or to preserve 
even a semblance of order and cleanliness in the house. In 
such cases they vigorously oppose an application for discharge, 
and experience has taught that a very short time elapses be¬ 
tween discharge and an application for readmisaioti. 

Eliminating then the conclusions that all mothers are of 
lower intelligence than their husbands, and that all mothers 
of feebleminded children are of lower mentality than their 
husbands, it seems safe to conclude that in the cases of children 
who are inmates of institutions for the feebleminded, there is 
every likelihood that the mothers will be lower mentally than 
are the fathers. It seems then that the institution, besides 
selecting from an inferior social group, and from fathers whoso 
intelligence is low for their occupational group, ia also selective 
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of incompetent mothers. Certainly we may say that in a 
biological sense the mothers in this group are parasitic, since 
if they did not have the earning capacity of the fathers 
behind them, they could not survive in the struggle and 
would eventually have disappeared or drifted to some state 
institution. 

These findings together with thoao from other sourcesthat 
emphasize the relation between deficietvey and delinquency 
(Miner, Deficiency and Delinquency) constitute a strong plea 
for a rigid supeiwision of cases paroled from institutions for 
feebleminded women, as well as of degenerate or cacogenical 
marriages (Wallin, Problems of SubnormaUiy). 

Except from the point of view of mentality, where the com¬ 
parison is close, the women in this study are hardly comparable 
to those studied in connection with delinquency and criminality. 
They are presumably moral, and possibly an element of stabil¬ 
ity lacking in the other oases keeps them from contact with 
the law. Possibly too, the regulative effect of marriage, with 
all its social implications for this class, may have the effect of 
inhibiting tondencies that would have been brought into play 
if they had remained single. 

Conclusions drawn from this section 

1. That the fathers of this study form a social group of low 
intelligence when compared with a group whose occupations 
are similar. 

2. That the mothers of the group are even lower than the 
fathers. 

3. That the typical family sending a child to a public in¬ 
stitution for the feebleminded is of medium occupational status; 
the average I.Q. of the father being approximately 73, rating 
low for his occupational group, while that of the mother is 
still lower, being approximately 64. 

IV. RELATION OF TUB DATA TO CAUSES OP FEEBLEMINDEDNESS 

So far the data have,been considered from the point of 
view of their clinical and sociological bearings. Since how- 
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ever the study concerns itself with primary aments, it is neces¬ 
sary to state the position with reference to the causes of amentia 
and to show the relation of the data to those causes. 

Faced with the teachings of biology, it seems logical to 
conclude that the individual begins its existence from the time 
of the fertilization of the female ovum by the male sperm, 
and from this point of view the factors causing amentia may 
be regarded as being operative at three different but successive 
stages 1 

1. BefoTQ fertiUsation 

2. During fertilisation 

3. After fertilization 

1. Postulates some defect in the germ plasm of one or both 
of the parents, such defect being either native or acquired; 

2. Postulates in addition the possibility of the union of 
unsuited germ plasms, such as would be the cose in consan¬ 
guineous marriages; 

3. Postulates some toxic or traumatic ngent that affects the 
fetus to its detriment. 

Walter in his Genetics gives the following convenient classi¬ 
fication of conditions that may influence the germ plasm of 
parents to the extent of causing variations harmful or other¬ 
wise in the offspring: (a) mutilations; (i>) environmental 
effects; (o) use and disuse; (d) disease. It ia with the last 
of these that we are concerned. Taking this in connection 
with what has been said before we may tabulate the causes 
of amentia in the following manners 

1. Before fertilisation; 

Neuropathio anoeetry 
Diseases of parents 
Alcofiolism of parents 
Syphilitic condition of parents 

Toxic condition of parents owing to occupation (industrial 
poisoning) 

2. During fertilization; 

Conaanguinity 

Disparity in ages ol parents 

Old age of parents at conception 
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3. After fertilization; 

Injury to fetus due to toxic or traumatic factors 

Mental state of mother 

Priinogeiiituro 

Premature birth 

AbnormuUtieB of labor 

The position ttilcen in this study is that only in the presence 
of factors operating under 1 and 2 can we properly speak of 
primary amentia; and that in the case of factors operating 
after fertilization wc are really dealing with cases of secondary 
amentia. The writer is well aware that this is in the nature of 
a reduclio ad ahsurdum, in that it makes it impossible to decide 
whether a case is one of primary or secondary amentia. It is 
however respectfully submitted, that where one parent, or 
both parents, is or are proved to be subnormal, by a test which 
has been standardized and well established, we have every 
juatLfi.oation for concluding that such parents are capable of 
transmitting defective germ plasm, and that it is illogical and 
unnecessary to regard other factors as causal when this has 
been proved. 

It may be as well, before beginning a discussion of these 
points in detail, to clear the board as far as the common in¬ 
fantile diseases oi'e concerned. There may yet be people who 
think that such illnesses as measles, whooping-cough, etc., 
may cause feeblemindedness. It ia diffipult to see how they 
arrive at this position in the face of the number of clearly 
authenticated cases to the contrary. It lies in the experience 
of every observer to bring forward cases of children who, 
though they have had these diseases, have eulTered no im¬ 
pairment of their mental capacities. Similarly many people 
are of opinion that pneumonia is a cause of amentia. The 
popularly known “Spanish influenza” was to a large extent suc¬ 
ceeded by or complicated by pneumonia, this being the most 
fruitful cause of death. Numbers, however, survived, and 
if pneumonia causes feeblemindedness, then there must have 
been a great increase in the number of aments in the years 
immediately succeeding the visitation. Such an increase must 
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have .been of . alarming proportions, yet not only has it at¬ 
tracted no attention up to the present, but inquiry has failed 
to show that the increase has been abnormal. In those 45 
cases we have 20 children who have had no illnosscs, while 
some of the remainder have had one or two of the diseases of 
childhood and some have had something graver. The posi¬ 
tion is most probably best summarized by Trcdgold, who says, 
"Amentia ia rarely caused by injurious factors operating alone." 
In his view the prerequisite is what he calls a "neuropathic 
diathesis," which means that the offspring are the outcome 
of germ plasm already tainted. 

Many present day biologists do not think that any of the 
factors cited under 1, can be regarded as having any effect 
on offspring. They claim for the germ plasm an inviolability 
to the effects of environment that enables it to transmit the 
parental characteristics, other than those acquired, unimpaired 
and unmodified. It must in all fairness be said, however, 
that all biologists do not hold this view, and that a very fair 
case based on the close relation of epithelial tissue and germ 
cell con be made out, is shown in a brief hut pungent essay by 
Morley Roberts in Wor/are in the Human Body. The chief pro- 
tangonistg of this point of view are Karamerer, MncBride, 
End Guyer. Moreover in Science (June 16, 1922) Conklin is 
quoted as supporting the view that ebromoaomes and cyto¬ 
plasm are environments to each other and that it is impossible 
to assume that all factors for heredity and differentiation are 
located in the chromosomes. 

Alcohol 

The important part played by heredity or the neuropathic 
diathesis in amentia has already been discussed in section II 
and it is proposed to go on to the consideration of alcohol as 
a cause of germinal variation harmful to the offspring. 

Besides syphilis, there is no subject which has been so much 
disputed, and each side seems to be able to bring figures in 
confirmation of its own point of view, Most of the evidence 
adduced in this case, as well as for other factors, has been 
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reviewed by Holmes in The Trend of the Race, whore he points 
out that the experiments of Stockard can be paralleled by 
those of Pearl and Torelle. Tredgold says that 46,6 of his 
coses showed a family history of alcoholism but adds that in 
five-sixths of these there were evidences of neuropathic an¬ 
cestry, and that tlie remainder showed a history of somo other 
morbid influonco. Tlie authorities ho cites show such dia- 
crepancioa that wo should be careful of accepting a point of 
view that may be more partisan than an unbiased expression 
of opinion. Everyday observation will give us many cases 
of mental deficiency in children where the parents were alco¬ 
holic, but it will also givo ue cases whore, the same condition 
pertaining in the parents, the children showed no signs of 
degeneracy in mental traits. There arc no figures to show 
that tho percentage of the feebleminded in nations that habitu¬ 
ally uso alcohol, is greater than that of those who use it to a 
lesser degree. It is not denied that such nations may have 
immunized themselves to the effects, and the devastation 
caused by alcohol among savage tribes previously unacquainted 
with it arc often quoted, with how much justification it is 
difficult to say. On tho other band the Scotch people are 
quoted by Pearce Baily (Mental Hygiene, 1920-1924) as 
being more addicted to the use of alcohol than the American 
or English peoples. At the some time according to the same 
authority the Scotch show a smaller percentage of feebleminded 
than either of the two other nations mentioned. 

It seema then tliat the mere record of alcoholic tendency ia 
not enough to explain the matter of mental deficiency. Tred¬ 
gold thinlcs that the discrepancies between the authorities 
whose figures he quotes, may be explained by regarding alcohol 
as contributory rather than causal, and Goddard says he 
can find no conclusive evidence from his charts that the con¬ 
dition of the child in question was due to the use of alcohol 
by one or both of its parents. It seema that more time has 
been spent in finding out what alcoholism causes than what 
causes alcoholism. 
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Alcoholism is more' coiomon among feebleminded persons 
and those of inferior neuropathic conetitutions. This con¬ 
tention is abundantly borne out by the returns from prisons 
and reformatories, and this fact, together with the incidence 
of alcoholism in families wheie th^e is definitely marked 
feeblemindedness, seems to point to the conclusion that, 
instead of alcohol causing feeblemindedness, it is really one 
of the consequences of that condition. American investi.- 
gatoTSj however, will have opimrtunities in. the following years 
of testing this popular theory. Unlcjss the illicit sale of liquor 
manages to reach the same proportions aa the legalized sale 
before prohibition, then there should be a marked decrease in 
the returns for feeblemindednese in the gcneratloii following 
the passage of this measure. 

Syphilis 

Another cause popularly regarded as being a fruitful cause 
of amentia is the syphilitic condition of one or more of the 
parents. Here again we axe faced with as many contradictory 
arrays of facts as wc were in the case of alcohol. That sy¬ 
philis is, in the ordinary sense of the word, hereditary seems 
hardly possible when we remember that the implication is that 
there is a possibility of the offspring inheriting a disease germ. 
On the other hand, if in spite of the fact that the placenta is a 
fairly impregnable filter, the germs can pass through the 
chorion cells and affect the offspring; there is no way of prov¬ 
ing that such offspring was not feebleminded before being 
infected. Nevertheless, here again cases of syphilitic parents 
with normal offspring can be brought forward to offset cases 
where syphilitic parents have feebleminded children. There 
are also authentic cases where the father becoming-infected 
and the infection having been traaisferred to the mother after 
pregnancy, the offspring remained unaffected. Turthermore 
this has been noticed ta happen' both before and after the 
formation of the chorion cells. 

The facts then eeem to be of such a nature as to make the 
asaiunption on priori grounds, tlmt the syphilitic condition 
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of one or both of the parents causes mental deficiency in the 
offspring unwarrantable. 

It was hoped at the beginning of this study that it would 
be possible to get a Wassermann of each of the parents. It 
was even predicted that it would be easier to get the parents 
to submit to the Wassermann than to psychological examina¬ 
tion. Experience proved the contrary to bo the case. Very 
little difficulty was encountered in persuading them to take 
the test, whereas the request for a Wassermann was met by 
refusals ranging in character from the hysterical to the indig¬ 
nant. As there was no machinery for enforcing the taking of 
this test, the project had to be abandoned not however, before 
a certain number had been taken. There is a general im¬ 
pression that those parents who made higher scores looked at 
the matter from a much more sensible standpoint and were 
in some cases eager to have the test taken. It must be noted 
in this connection that the absence of a positive Wassermann 
is no proof that the person giving this reaction is not syphilitic, 
and on the other liand nobody who has had great experience 
in working with the test would hesitate to acknowledge that 
the positive reaction must be regarded as symptomatic rather 
than as irrefutable proof. The percentage of syphilitics in 
the normal population is 10 (Dublin and Clark, Social Hygiene, 
October, 1921) though this most probably includes cases 
that would not from the clinical point of view be regarded as 
syphilitic. The register on Randall’s Island shows the per¬ 
centage among aments to be 4, There is no reason to believe 
that, except so far as the number is restricted and may in this 
way give a higher percentage, the actual percentage for parents 
or patients would be much higher than the figures quoted. 

Of the children who figure in this study, none of those who 
were tested has a positive Wassermann; of the 24 parents who 
were tested, 2 gave positive reactions. It is here again signi¬ 
ficant that in Goddard's study the larger percentage of cases 
where there was a syphilitic condition in one or both of the 
parents fell in the hereditary group. Tredgold too thlnlcs 
that the result is largely influenced by the presence or absence 
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of neuropathic taint. Though we must admit the possibility 
of offspring being infected in utero, and the further possibility 
that such infection may go to the extent of causing impair¬ 
ment of mental functions, yet we‘ cannot say that the syphili¬ 
tic condition of one or both parents ipso facto causes feeble¬ 
mindedness in offspring. The syphilitic poison, says Tred- 
gold, "seems to have the predilection for finding out the weak 
spot, and if a predisposition to nervous weakness exists, the 
chance of the child of syphilitic parents being mentally de¬ 
ficient seems to me to be very considerable; in the absence of 
such it may possibly escape." Goddard says, "A glance at 
the distribution of the syphilitic cases shows that there is 
littlo evidence that syphilis is a cause of feeblemindedness.” 

Tviberculosis 

Tuberculosis with other morbid conditions of the parents 
has frequently been considered one of the causes of amentia 
in offspring, but it is quite evident that such an opinion 
rests on a very slight basis. History offers many cases of 
persona who have been brilliant intellectually although they 
were tuberculous, and there are numerous instances where 
such people have had normal or even intellectually superior 
children. Goddard's charts show that the cases of tubercu¬ 
losis found in his study, when charted, can only be accounted 
for by contagion. Tredgold’s evidence is less positive in 
that he thinks that it may have an important influence though 
indirect and contributory. These indirect effects, however, 
are seen to be not characteristic of amentia, either primary or 
secondary. It seems much more likely that the feebleminded 
who are incapable of exercising proper care over themselves 
should contract tuberculosis, and that here also there has 
been a confusion between cause and effect. 

Goddard haa further data as regards paralysis, epilepsy, 
etc., and finds nothing to prove that these are causes of amentia 
in the absence of heredity. 

There is a possibility, though a very slight one, that in 
certain industries where the parents'are exposed to toxic 
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conditions, the poison absorbed into their systems may be 
haimfiil to their offspring. The data on this point seoni to 
be very slight and loosely worked up and by no means of a 
nature to justify the formation of n definite opinion. 

Consanguinity 

The most important of the causes of feeblemindedness under 
the second heading is consanguinity, which has for a long time 
been regarded as a prime factor operating to produce that 
condition. That there is nothing to substantiate this is 
evident from the works of both Trcdgold and Goddard. The 
latter takes each case of consanguinity as it occurs in his 
charts and finds only one case in which the parents, though 
normal, were cousins and had two feebleminded children. 
Hero however^ the mentality of the grandjiarents had not been 
determined. 

In only two of the many cases reviewed as possible subjects 
for this study were the parents related. In one there were 
two children, both microcephalic; in the other comprising 
•also two children both were aments but not suitable for this 
study on other grounds than those jrusfc mentioned above. In 
the first case, the two children wore the result of three possible 
pregnancies, the mother having menstruated only once between 
the two pregnancies. However, the mother’s sister had also 
married her cousin, a brother of the father in the case under 
consideration, and the children of this union wore according 
to report perfectly normal. The normality of theso children 
may have been exaggerated, but at least they did not attract 
attention. 

Far from consanguinity being regarded as a cause of amentia, 
it is an open question from the point of view of some geneti¬ 
cists whether judicious inbreeding might not make for improve¬ 
ment. It is highly probable that a mating of two persons of 
neiiropuLhiu taint increases the possibility of the defect ap¬ 
pearing, since the child is the msult of the union of germ 
plasms which in their union double the factors causing the 
defect, but that consanguinity in itself cau.scs incntal doficioncy 
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does not upon the strength of the evidencG ofToved appear 
likely, Similarly the contention that old ago of tUo paronta 
or disparity in their ages at the time of conception, causes 
feeblemindedness rests on a veiy alight basis. Equally in¬ 
significant is the contention that primogcnituro or order of 
birth has any effect on the mentidity of the children. 

Looking at the data on page 103 we ace in the table for the 
lower scores that 75 per cent of the parents have I.Q.’s falling 
below 70.8. The disenssion bos (anphasized the inferior 
standing, intellectually and aocially, of the group and the 
excessive inferiority of the mothers. What conclusion is 
then to be drawn from these facts? Is the subnormality of the 
cliildren to be attributed to enviranmentnl effects, or hereditary 
influences, or to both? Tho aimplc explanation of heredity 
is sufficient to account for physical feature. Why should that 
explanation not servo here? It is true that becauso of selective 
influences no general deductions can be made as to heredity 
and mental deficiency from the data collected for this study. 
At the same time there is a strong suspicion, based on these 
findings, tlmt for tliis type of tho g^cral population the hered¬ 
ity influence is the prime oausid factor, 

CONCLUSIONS 

1. The children selected for this study are a fair sample 
of mental defectives committed to a public institution. 

2. Of the 45 cases figuring in this study, selected as being 
ndmissiblo to a public institution and os having no history of 
epilepsy nor convulsions, 33 or 73.3 per cetit have one or both 
parents who are themselves below the borderline, Those may 
be classified as cases of priiaaiy amentia in which immediate 
heredity is an important factor. 

3. Of these naentally defective parents, 30 were mothers 
13 were fathers and in 11 cases both father and mother were 
defective. 

4. The mothers are on the whole lower than the fathers 
(71 per cent of them being actually below tho fathers) and 
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the diffcronco hetwenn the mcdhins is Kignificant of a real 
(lifference in mentality between lliese fatliord and mothers. 

5. Three of the ehihlren t(\slnd arc brighter than their 
parents; 8 lie midway between their parents; and of the rc- 
mnining 30, d arc lower than tiieir parents. 

6. TliG fiithcrfi form a group relatively low in intelligence 
for their oecup/itioniil Btatu.s. 
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THREE CHILDREN OF SUPERIOR INTELLIGENCE 
AND INFERIOR MOTOR ACHIEVEMENT^ 

LAURA M. CHASSBLL 
Ohio State Un-imsity 

The three children to be described in this article were all 
characterized by superior intelligence and inferior motor 
achievement.* 

The first two typify many a gifted child who because of 
precocious book learning alone has been launched upon his 
entrance into school into a relatively advanced grade, where 
he meets with children who have had the opportunity for 
well-rounded development in all the subjeota of the school 
curriculum. At the time of psychological examination, John, 
not yet seven years old, was in the-third grade; and Mary, 
six years old, in the second. Their mental ages) oa reflected 
in their respective intelligence quotients of 140 and 158, were 
nine years, eight months, and ten years, two months, re¬ 
spectively. Their intellectual work waa satisfactory,—^both 
were leaders in the literary life of the grade in which their 
academic achievement had placed them,—but they were in¬ 
ferior in motor activities. Thus, though their days in aehool 
were still so few, the incentive to improve which would come 
from success in mechanical work seemed aheady denied. 
Their cases raise the problem whether a child because of 
unusual talent manifested in one group of subjects should be 

'Thifl manuscript was received for publication from Mies ChoBBell 
while Bhe was Inatiuctor in Psychology, Ohio State UniveiBity, Colum¬ 
bus, Ohio. 

‘ * For the Tecords in the payohologioal examination and for gonoral 
cooperation in the study, the writer is indebted to Clara F. ChasBoU, 
School Payohologist of the Horace Mann School, Teachers College, 
New York City, 
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automatically deprived of rudimentary training in. those 
subjects in which ho hue not yet liad experience, and which 
under favorable circumstances ho may therefore never havo 
opportunity to attempt. 

The tliiid child tyi)ifie.s the mentally gifted pupil who lioa 
no tglcnt for tasks of the hand, and, despite every opportunity 
from early childhood up, remains inept in motor activities. 
At the time of psychological examination James was eight 
years old; unlike John and Mary, he liacl, except for skipping 
one-half year's work, progressed regularly in school, beginning 
with the kindergarten, and waa then in the third advanced 
grade. Hia mental age was twelve years, one month, and his 
intelligence quotient, 149. He, too, did good book work, 
but ho was the despair of hia industrial arts tcaohor. His case 
raises the now-old problem whether a child should be required 
year after year to persist in a school subject from which ho 
seems by nature dented bouoht, and through which he is 
trained in habits of wastefulness of time, effort, and materials, 
and in expectation of failuro. 

We shall consider each of the children in turn, indicating 
the particular problem which occasioned the study, the pro¬ 
cedure followed in its solution, and the results of the inves¬ 
tigation. 

Because of marked inforiority in writing, John was re¬ 
ferred for psychological oxaraination by his teacher, who 
wished to be advised regarding penmanship methods. An 
illustration of his extreme backwardness in this subject is the 
fact that when subsequently tested he consumed nearly two 
minutes in drawing, “See the liittle boy," the product measur¬ 
ing 9 on the Thorndike handwiiting scale.® Early tests given 
by the school psychologist, including the individual intelli¬ 
gence test, performance tests, and tests for right- and left¬ 
bandedness, indicated high intelligence, but suggested no 
clue to his difficulty, A subsequent interview with grade 
teacher or mother, however, gave a probable explanation. 

* The rate was thus only about ono-hnlf that which would be required 
of an avoTCige oight-year-old, though the quality was satiafacbory. 
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He had never bcfovo Btudicd writing though in the third grade, 
having been placed there upon his lirsb eiitianco to school, 
only two weeks previous to his rch^rcncxi for psycliological 
examination, because of his proficioney in academic subjects. 
Yet it was not possible to predict to what extent he would 
profit from instruction in imndwritiiig. I'hirLher investiga¬ 
tion of his motor capacity and special lessons in pemimnship 
seemed advisable, and his case was referred to tlie writer. 

Problems which seemed worthy of investigation were the 
following: Did he have some motor disability which would be 
revealed by motor tests or by his school work in motor sub¬ 
jects? Did he use the l&ss skillful of the two hands in writing? 
Was he immature in physiological development or did he have 
some special physical defect? Looking toward the solution 
of these problems, further testa of the same general character 
as those already used were given and in addition handwriting 
and physical tests; the grade teacher, the special touchers, 
and the mother were interviewed; the school records of hia 
physical examination were referred to; and special writing 
lessons were given. 

Omitting the handwriting tests, which are to be reported 
later, the collective results of these testa considered together 
with those previously given by the school psychologiftt, pointed 
to normal motor and physical development, ns did the results 
of the larger number of the teats considered Bingly^ They 
therefore do not warrant detailed quotation here.^ The testa 
for right- and left-handednesa, though possibly indicating 
an original preference for the left hand,® pointed to amljidex- 
terity at the time of the examination; they thus did not fur¬ 
nish sufficient justification for a shift from the right to the 
left hand. 

Interviews with the teachers indicated a les.s satisfactory 
condition. Though his academic work, particularly his 

* The reeulte of these testH and of eimilnr ones for the other children 
studied are given in tlie appendix of n more extended form of thin 
article, ou file in the Horace Moan School. 

' That such n pTefeienee nctuoUy oxieted in bfibyhood wno inter 
confinned by the mother. 



CIIILDIIEN OK BUPERIOn INTELLIGENCE 


131 


reading, was satisfaetory,® Ilia school work involving motor 
control wa.s inferior. In gymnastic oxereises he was I'eported 
as being rather .stiff and slow though having a good sense of 
rhythm; and in art as doing beautiful brush work at the out¬ 
set but never aceoinplishuig a finished product. Haiidworlc 
was stated to be the mo.st unsatisfactory phase of his school 
work by his grade teacher. However, none of the short¬ 
comings in the motor work appealed to the tcacluirs as serious. 

Reference to the records of the pliy.sical examination brought 
out tlie fact that he had nystngimi.s, which might lead to slow¬ 
ness in reaction, and vision which wa.s still somewhat defective, 
though an attempt had been made to correct it with glasses; 
also, that ho exhibited doubtful evidences of chorea in a mild 
form. 

Most significant of all the data secured, - however, were 
those relating to his iinprovability in handwriting. It was 
clearly demonstrated by his rc.sponac to the writing lessons, 
seriously interfered with though tlicy wore because of a com¬ 
plication of circumstances, and by his progress in penmanship 
during the auccoeding days in school Both of these were 
measured by the handwriting tests previously referred to. 
To be compared with the specimen, “See the liittle boy,“ 
requiring for its kiboriou.s execution approximately two ininutc.s 
and measuring quality 9, is tlic specimen secured some two 
months later; though almost seven times the length of the 
first, it was written in perhaps four times the time, averaging 
fourteen lettcr.s a minute, and measured very nearly quality 
11. As compared with the second specimen, a third, identical 
in content, written a month later, showed a gain of slightly 

‘ His work in reading was said to be very superior. Frociueiitly he 
would dramatize a book he hud read and imperaonute the characters. 
He was gifted as a story teller. Both unusual home training and un¬ 
usual heredity were rosponsible for his literary precocity. Ilia mother 
began his instruction when he was but one year old. At eighteen 
months of age lie know all the letters of the alphabet; and when not 
over two and one-half or three years old, would pick out letters in car 
signs and newspajjcrs. His maternal grandfatlier waa a writer and a 
member of the Authors’ Club. 
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over two and one-half letters a minute, and would UTidoubtcclly 
measure quality 11, Hia progress in school was also inclicutcd 
by a second report from his teacher to the ofTocL that lie was 
then able to keep up with the other childr(!nd Moreovor, 
having once been given a fair start, he look groat interest 
in penmanship according to the report of tho mother 
(who was planning to continue tho special lessons), and 
spent considerable time practising. Thus with a very limited 
amount of training he was able to hold his own and was oven 
finding the subject attractive. 

To be compared with this outcome is that in motor aub- 
j Gets in which he was not given special help. In these, although 
the examination had shown him to have no innate motor 
handicap, he continued to be bnekwavcl, being reported as 
below average at the close of the second rjuartcr in fine arts 
and industrial arts, and during the following semester in 
physical education, fine arts, and industrial arts; also, during 
the following school year* (until the fourth quarter when be¬ 
cause of leaving school he vanished from observation) as below 
average for one Quarter in industrial arts and for all quarters 
in physical education.® 

’ Hie improvemejit wna dearly rcltectcd on his reijort card. At the 
end of the first quarter his penmanship grade wna "fair”; nt the end of 
the second, "good”; and at tho end of tho third and of the fourth, 
"excellent,” 

®When a new system of reports was adopted which made special 
mention of subjects in which the pupil -wna above or below nvorago, 
those that showed particular improvement, and those in which the child 
apparently was not working to the best of his ability. See, "A scale 
for measuring the importance of habits of good citizenship (witli de¬ 
scription of its use in a new report card at tho Hoince Mann School)," 
by Siegried Maia Upton, and Clara Frances Chasscll, reprinted from 
Teachers College Record, vol. xx, no. 1, January, 1010. 

^ John was still below average in "system" ot the close of the year 
during which the special study was mode, as he had been for the three 
quarters preceding; during the following year, when records based on 
an analytical study of habits and attitudes wore first nvailalrle (see 
reference cited), he was reported one quarter or another as needing 
careful training in care of materials, but showing marked iniprovcinent 
in three habits involving promptness of motor reaction. 
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Thus, ijpoji [inalysis of tlio cash, Jolm's basic cliflioulty 
proved to bo iho fact that ho luid been allowed to approach 
motor activities presupposing two or three years’ training with 
no systeiiiatic prepamtion. He wiia in consequence but 
another child destined, though in all probability needlessly, 
to experience for a longer or a Hhorlcr time the discouragement 
which comes from inferiority. 

In the cnnvse of individual psychological examination ot 
the second-grade children, Mary was found to earn a re¬ 
markably high intelligence quotient despite her failui’O in 
motor tests. This failure proved to bo consistent, characteriz¬ 
ing all motor tests in year VII and upwards of the Stanford 
llcvision.'® It seemed desirable that speeiiil attention be" 
given to training in motor nctivitie.s, and her ease was re¬ 
ferred to the writer for special sliidy. Information regarding 
the following points was sought: her motor al^ility as rellcctcd 
in school subjects involving motor control mul in motor tests; 
her physiologi(!al development and possible physical defects; 
her developmental history find heredity; and her response to 
special training in a motor subject. The procedure was similar 
to that followed in Jolm’s case. 

In all activities which involved motor control Mary was 
below the average. Tlio repoiis of the teachers were as 
follow.s: l2) gymnasium work she was slow and clum.S’y and 
did not rcspoTid well to rhythm. In art thougii she worked 
very earnestly she worked very badly, "wallowing” in color, 
In industrial arts her work was more encouraging; her attitude 
was good, and her difficulties, wliich might easily be due to 
lack of experience, would probably be subject to improvemonb. 
On the whole, her performance in the motor activities of the 
school confirmed the test results. 

The results of the motor tests indicated that Mary was consid¬ 
erably above the norm for her age in tapping and showed 

She was unsucccsaful in but three non-motor tesis below year XII; 
and did aa well proportionately in the testa for this year, where no motor 
teats tive scheduled, na in those for year VII, among which are two such 
tests. 
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satisfactory ability in tlic form-boavd test, b\it was below the 
norm in strength of grip, and failed eoinpletoly in tlio steadi- 
nasa test. In the deficiency in both strength and motor con^ 
trol thus revealed was probably afforded a partiid explanation 
of her motor inadequacies. 

Nonnal physiological development wn.s indicated l)y the 
physical teats, but defects were feumd to be pm.seut upon 
reference to the vecord.s of the physical examination. They 
were probably not sufficiently .serious, however, to alTect hei 
motor activities. Taken as a whole, therefore, the te.sts and 
the examination of the physical records afforded little of 
significance toward the solution of the problem. 

Data concerning Mary's developmental history and hered¬ 
ity brought out the fact that her father was admittedly weak 
in activities requiring manual skill.Thus Mary's inferiority 
in school tasks involving motor control was ])ut natural. 
Moreovor, the family was Jewish; if weakne,sH in motor per¬ 
formance is characlcvistic of the race, ns some believe, hot 
lack of skill had a further hereditary basis. 

Fewer special writing lessons than planned were given; 
the program waa postponed by illness and interrupted by 
absence. Yet, though she did not have a auflicient irumbov 
of lessons to counteract the effects of her finger movement 
and the one-space-high writing required by her grade teacher 

” Much intcreafcing information regarding lior literary and dramatic 
ability was secured. She had rhymed since two and oue-half yeora of 
ago, and had conaiatently given indication of literary talent. 

During her auba-equont school career aho ostoblishod for heraclf, 
Crat in the elementary school and Inter in the high achool, a position of 
literary Icadorship. Her first productions to be printed, a poem and 
a story, ware published in the school quarterly when she was l)ut eight 
years old, and were the only contributions from the elementary school 
to the number in which they appeared. The poem is as follows: 

Tha Blue Bird 

And now on sapphire wings, thou art borne through 

A larger sapphire of a purer blue. 

There woe much in Mary's heredity on both aides which would explain 
her unusual talent. 
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(despito its hoiiifi moro (lifliciill, for lioi- to r.xccuto, tlian a 
smfill(',r hand), nu'iisuvcTUoni of luu' cnKuoncy in handwriting 
at tlic beginning of the sp(>(did instrnction luid at tlio eloHc 
showed .some gain in Hjiur'd; the linst .speeiinon avoragod twenty 
IcttoiH a inimil(\ and lh(! ^(U'.ond, about six lottor.s more. 
MeaKiironient diil not sliow change in (piality, liowever; 
specimonR of )i(‘r writing in the Hinidl l\and would measure 
about ([uaUty 0 on the Tlioindike .scale. 

To the iTifonnalion already giv(!n should be .added the fact 
that not before this year, though in the .s(!eon(l grade, had she 
been in school and had an oiii)oi'tunity for systematic training 
in motor activities. The full significance of this fact is ap¬ 
parent ui)on an examination of her subsequent school career. 
During the following your -she wa.s reported as showing partic¬ 
ular improvement from two to four quarters each in fine arts, 
industrial arts, and peuTuaiishii), above average for 

one quarter in physical edneation.^® During the second year 
the records were too fragineiiiary lo give a satisfactory indi¬ 
cation, though one report in fine arts and two in penmanship 
indicated achievement below th(5 average.The third year, 
with the exception of one (piarter in physical education, she 
was consisteiiLly reported as average or above. Even the 
hereditary handicap seemed to yield when eho had been in 
school long enough to receive a eonsidurablo amount of train- 
ingd* 

Thus Mary was facing, though in less extreme form, the 
problem that was Johid.s, having been plunged into motor 
activities without the necessary I'udimentary training, and this 
despite the fact that she was very probably somewhat less 
endowed than the avorago in motor ability, 

** Theac reports and those for Bul»Hcquont years wore made in terras 
of the new system of records, previously described, or its revision. 

'* These were L)jc only reports during the year of her work In motor 
Bubjecla. 

‘*Lilce John, Mary received rcporlo bhowing some difTiculLy with 
motor ImlntB. These continued (or two years. The third year, how¬ 
ever, she had no luifavornhlc reports of tiua eluiructcr. 
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Jainea.was given a psychological examination at the request 
of his industrial arts teacher, who found it imposHiblo to secure 
good handwork from him and wanted to know the causes 
underlying his deheieney. The psychological examination 
furnished hut little information from the sLundpoiiit of which 
his motor difficulties could bo understood, for ho both suc¬ 
ceeded and failed in motor tests. It did bring out clearly, 
however, his superiority in mentality and his mdifference in 
attitude. The latter trait was so pvonounco<l that it might 
very well have affected the inteliigenco score. He was re¬ 
ferred to the writer for further examination and observation. 
Similar facta to those obtained in the case of Mary were sought, 
and the same general method was followed. 

From the teachers' reports of hia ability in the motor sub¬ 
jects, it was apparent that Jameg was incoiapeteat in motor 
activities; but mention was so frequently made of his instabil¬ 
ity and indifference as a factor in this deficiency that it was 
perplexing at the outset to tell which was the enuso and which 
the effect. Thus, for oxamplo, his gymnasium teacher said 
that he had no codrdinatiou, but the lack, wna duo in large 
part to carelessness and failuro to apply himself.''® The art 
teacher made a more elaborate report similar in clwaotor. 
His grade teacher supplemontcd the deseription of liis work 
in physical education, and added other item.s of interest. He 
did not do well in rhythm, and, so far as physical exorcises 
were concerned, was the poorest child in the room; but was 
good in any kind of work which did not require the use of his 
hands. On the whole he woa rather indifferent and listless. 
Both she and the gymnasium teacher, however, spoke of his 
showing improvement. His industrial arts teacher, at whose 
req.uest, as previously stated, he was examined, made the moat 
unfavorable report. His work was thoroughly unsatisfactory 
and discouraging; for instance, a little cart which he Imd made 
and was taking home was eo poorly constructed that by the time 
he reached home, not a nail was left in it. He Imd had special 

“Yet he received a grade of ^‘good" the firat tUrco quartora of the 
year, and only the fourth quarter a grade o£ "fair,” 
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training in handwork for two years and had been allowed for 
the moat part to follow his o^vn interest in liia industrial arts 
work, yet he had shown no improvement and still remained 
indifferent ns to the quality of his product and ns to the amount 
of material and time he had wasted. 

The same combination of motor incfTicioncy and indifference 
was encountered by the writer in connection with the special 
instruction in penmanship. Only under pressure, which was 
resorted to after loniency had failed, did signs of improvemont 
appear. 

Though, because of the cooperation of these two traits,, 
it was difficult to estimate with certainty the relalivo re¬ 
sponsibility of each in the production of hia incompetence, it 
seemed reasonable to suppose that James laid a real motor 
difficulty; and also tlmt this deficiency, exaggerated aa it 
doubtless was by his attitude, was less than tho quality of 
his achievement indicated. 

That there was a genuino deficiency the results of savoi’al of 
tho motor tests confii’inod. His performance was inferior 
or wholly unsuccessful in the tapping, tho tracing, and tlio 
Bteadinesa tests, and also in the form-board. To secure data 
to show ability to handle tho tracing test even slightly, a larger 
number of trials than usual was allowed;’® yet tho average of 
his records when many of the lower ones had boon discarded 
was unsatisfactory. He failed completely in the steadiness 
test; only if allowed to Uvse both hands and to support them 
as much as possible could he hold the stylus in the largest hole 
without making a contact. He showed normal development, 
however, in the tests for sti-ength of grip and in most of the 
physical tests. His doficichey, therefore, appeared to be not 
in strength but in motor control. 

The physical records contributed but one meager sugges¬ 
tion to the explanation of his motor inferiority. They in¬ 
dicated, on the whole, a rapid physical development; and 
possibly the muscular development liad not been able to 
keep pace with it. 

**Hia records were thus not comparoble with those taken when tho 
usual procedure is followed, 
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Jamos’ pcvsonal iind family liisiory (!niihil)iit(Mi further 
infoiination for tho problem. Like Mary, .Tainc‘s was of 
Jewish parentaRC. Ilis dnvolopmunt Imrl !iit(3 iu several 
respects. Thi.s fact and others that worn nscerlaimxl pointed 
to the probable inheritance of a none too stunly pliy,sumo mid 
the possible inheritance of iicrvotiH iiislabiliiy. Moreover, 
his turns were weak ihouRh ho wa.s HlrouR in otluu’ respects 
and did not tire. Although relatives on the inulcrnal side had 
excelled in sports, even winning prizes for atblid-ie iu:hi(!V(*rneiit, 
and ho hail been given special cnconviigeiuont avid oiipov- 
tunity in athletic activities, he seemed to be satisfied when lie 
did poorly. Also, he was lazy physically, though absolutely 
fearless. 

That James’ deftcioney couhl lie considevably counteracted 
by the proper kind of training and mctliod of iirocediiro .seemed 
vary probable. As noted before, he was reported as showing 
improvement by two tenchens and made some jnogi'ess in 
penmanship when under pressure. Though thin improvement 
did not show itself in the speed or the ijnaUty of h’s writing 
(the rate when first mo-asiimd wa.s twenty loLters a minute, 
and the quality about 7), ho did improve in ability to use the 
muscular movement,—ho was even able nt th(i last to write 
some words with correct coordination.'’ Moroovor, wlien 
under observation by the ivnlcr in ftu indiis trial lu-tn class, 
he showed considerable unprovability -in sawing.*'' In the 
hope that this iinprovability would be capable of extension to 
other aspects of his work, the rccommcndatiou was made that 

” He was given 16 lessons; 10 were one-half hoar in length ami 0, 
fifleen minutes. 

'^The circumstances were as followfl: When first obscrv'cd lie was 
sawing vigorously and heedlessly. Noticing finally that each pull of 
the saw was carrying him farthet from his mark, he hegan to saw in 
rcckleaa taahion fiom the o|iposile dircutioa, When the jjicce fell oil, 
and disclosed a remarkably jagged edge, he rushed away to rind a plane; 
and, returning, proceeded to chip off some of the IrregiilnriLie.s. Upon 
the writer’s suggestion that he begin a aecnnd task with care, trying to 
follow his mark nndsteadying the saw as ho worked, ho took consiilcr- 
ablc pnina and succeeded fairly well. Moreover, be had siniilin' siicciw.i 
immedinioly afterward when sawing to n third lino. 
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he be Riven a definite nmoiini of drill wovk for each day 
until he could do tlic fimdainontal proccsscH vofiuircd for the 
simplest worlc in woofl. Hia ipneher, therefore, planned 
exercises in jneasurin/;, Rawing, l»orinR, and similar operations. 
She foinid fluhsequcntly, howover, fch/it he was exceedingly 
restive iiiidor this type of drill and only under the closest 
supervision iiccoinidiHhod reauUs at all worth while. After 
the conclusion of tlin apceial study'® ho continued to bo re¬ 
ported ns below average in this 8iil)joct, and indeed in all 
motor subjects except physical education, in which he re¬ 
ceived but one report us below average. The next year he was 
reported the first cjuiirtcr aa below average only in i^oninan- 
Bliip; and during subsequent quarters, with the exception of 
penmanship, only in fine arts.®® Strangely enough he was 
not reported once in industrial arts or in physical education; 
however, in tlic iccolicction of the industrial arts teacher, who 
was interviewed when the follow-up study was made, ho did 
not aciuevo sufficient proficiency in iiandworlc to merit exemp¬ 
tion from report.®' The following year he entered another 
school, and further follow-up work was not attcinplod.®® 

Suflioiont cvUlonco seemed to have been collected, however, 
to indicate that James would never have adequate motor 
skill to produce Imndwork products the worth of which was iib 
nil comiuensurato with the time and effort consumed on his 
part Or on tlie part of the teacher; and that in pursuing the 
subject he was developing habits altogether inimical to a 
happy school career. Thus James was but another child 
who had been doomed to continue from year to year a required 
subject from the pursuit of which there was accruing an ever 
greater and greater net loss. 

** Shortly before the close of the second quarter. 

In this subject he received one report as below average. 

** The reports for this year were made according to the now Bystem 
of reports, 

“ Like John, James wqb below average in syalem the first semester 
of tlie year when the spocial study was made, though ho showed im- 
provomoiit the second BOracster. Moreover, the next year he was re¬ 
ported as needing careful training in certain motor habits. 
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Fnoit THE HriNtJTEa of TIHi PnlLOLOaiCAI* CLOU, Till'] UNIVBnSITF OF 

north; CAROLINA, CIIILPBL IIILL, N. C., DGCKMOKU 10, 1023 

T1\b membeTB of Tho Philologioftl Club of the UniversiLy of Nortli 
Carolina, believing that large numbere of tiieir German colleagucB tfill 
eufTor for the necessities of life during tho coming winter, and actuated 
solely by the motive of contributing what tlicy can to the salvage of 
human vitality and inteHeetnal production in a class that during liinea 
of need siiffera the greatest privation and rcccivcH Llic least aid, hereby 
aubhoriae their Prcaideiit to appoint a CommittGo of three, wliose duty 
will be to aecure from each incmbor of the Club a pledge for whatever 
amount ho will give, to bo divided into four instalbncnlH and collected 
at regular intervals during the rcmniiider of the academic year, and 
forward the eame to their German collcaguci in the following manner: 

The Committee will select from the facnities of Ocnnair Universitica 
a Professor of German, a Professor of Komance Languagea, a Professor 
of one of the claaaical languages, and ft Professor of English who may 
be kIl 0 ^yn either personally or by rcpuUtion to lucinbcrs of tire Club 
as willing to undertake the diatribuLion of tlic Club’s gifts; tlio Cmn- 
rnittce will forward one collection to ench of Iho professors choHCii, with 
the requeab that he. put the aaiaft to tho best use in relieving whatever 
wont appeals to him tis moat urgent among toncliers of his subject 
personally known to him, retaining for himself, if he so deslrca, as much 
as onC’third of the amount aent him. 

Realiilng that their cowtributionB will go but a very little way 
towards alleviating a great deal of suITejing, the members of LJic Club 
hereby instruct their Committee to ask tho editors of whatever publi¬ 
cations the Cocnmittee may aeleet, to publish thaae reaolutiona, in the 
hope that the Club's proeeduro in this instance may encourage like 
actions being taken by similar organizations throughout our country; 
and furthermore the Club inatructs its Committee to aecurc the promise 
of the most available among those membera of the Club who will attend 
the approaching annual meeting of The Modern Language Association 
to bring a similar resolution before that body. 
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J. ^V, Wam.iw. Menaurcmcnl of Menial Trails in Normal a7id 
Epileplk School Children. Miftiiii UniversiLy BuHotiii. Sorict) XXI, 
no. 8, April, 1023. Miami University, O.xford, Ohio. Pp. 175. 
Price 75 cents. 

This reaeiirch wna carried out with epileptic and normal scliool 
children during five sticccsaivc months, and a comparison is made of 
the improvement of tho children on the teals ns they wore given on 
tlic siicccHBive sittings. The normal children were ])upils cnvolled in 
the second to eleven th gradc.9 in the Ilopowcli Now Jersey Public iSchools 
and the epilcjAic children were in attendance at the New Jersey State 
School lit Sldllrnan, Seveiily-aix normal pupils were used in the experi¬ 
ment. They were selected subjectively by the teachers in each grade, 
the toachor.s aolcctiiig two bright boya and two bright girls, two average 
boys and two average girls and two dull boys and two dull girls from 
each grade. The 30 ablest epileptic children were selected from tho 
Slate School. The epileptic children were older on tho average than 
tJie normal cliildrcn hut they Tverc inferior or leas mature mentally a,9 
is shown by pedagogical status and by their mental age. 

Extensive scLs of group teats were uned and a chapter is given to 
each tost describing the test and giving tho results of both the normal 
and tho opilcpLic children. The tests were such as mcmoriising visually 
presented numbers, rapidity of Chinking, addition tests, controiled 
association, attention and perception, observation, memory of logical 
and illogical association, recognition, and speed of motor reaction 
(instead of ushig tlic uaunl Upping lest to determine motor speed, 
Dr. AYallin conceived the idea of having the subiectii make circles), 

As a result of these teelH, Dr. AYnllin concludes that the epileptic 
children made less improvement in genuine mental capacity than the 
normal children. Even aflcr making the large gains registered in the 
tests, the epileptics were atill inferior to the normals. The improve¬ 
ment of tho epileptics as is given by the tests, show tliat the most prof¬ 
itable form of training for them should be sensory, motor and individual 
in character, 


141 


M. La ViNiA WAnNBTi, 
Ohio University. 
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Zenas Clabk Dickinson. Economic Uolives (vl fHudu in the Psycho¬ 
logical Fozmdations of Economic Theory, with Some References to 
Other Social Saiences. Awarded the David A. 'Wells DriTiC for the 
year 1910-1920. Harvard Unwersity PrcBS, Cambridge, 1922. 
Pp. vii and 304. 

Economic Motioea "grew out of a doctoral thesis preaentecl at Harvard 
Univorfiifcy in 1019 . . . Tlio Acid that Professor Dickinson 
aiiQB to cover "may be called the payclwlogieal problems and pOBt\»latcB 
of economicfl, which are moat conspicuous, of course, in tlie matter 
relating to wants, sclMntercat, value, interest and wages," The main 
purpose of the book "is to gather up whatever miitcrial is to be found 
in pflychologicpil science that offers help in dealing with the above 
problems, and to present thia material briefly in a manner intelligible 
to the economist or other social scientist" (p. v). 

To say that Professor Dickinson has been aucccssful in his under¬ 
taking would be folly. The bookcontairt6aBkctchoCcerUiiui>ha»eB of 
the history of psychology—which phases concern themselves chiefly with 
the psychologies which assume the cxistonce of the instincts as fundn- 
mentfll humon drives. Because Professor Dickinson fovind confuaionin 
this realm of psychology he aimed to evolve and coiistruct dcduotivcly 
his own sot of fundamental human instincle. The attempt ia a crude 
one—as, from similar failuree of other economists, one might Imve 
predicted; in fact, it reminds the reader of the late Professor Farkor's 
endeavors in the some realm. He (aile to profit by his Btudyof Ilobbe 
while such men as Cabanie, Locke, Hiimo, Herder and Keinar arc not 
even considered. In fact hie attempted study of English empiricism 
omits some of the most important members of that school. Had Fro- 
fcBBor Dickinson studied these writers he would not have limited him¬ 
self BO exclusively and fatally to those psychologies which asBUiiic the 
existence of instincts as entities.' 

Consequently, we find Professor Dickinson in the first two hundred 
poges of his book, diBOUBsme, tind attempting to reduce the coufuaion 
among the writers on instincts, and in the remaining aoventy pages 
suggesting in a highly speculative and deductive manner tho appli¬ 
cation of the doctrine of inetincts in the problems of economic theory, 
but always limiting himself entirely to a consideration of one school of 
psychology. There ore o few cases when he finds that his notion of the 
existence of instmets does not always supply the necessary payohologi- 
cal foundatiooB for the histoiicnl doctrines of the marghial economietB. 
Then he proceeds to find other psychological notions and to shape these 
into the mold of the accepted economic categories. Tima, for example, 
he gives a new meaning to tho psychological doctrine of feelings, in 


^ Gt. tny article, Feychology in Economic Theory, to appear in the 
Journal of Political Economy. 
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order to onvo and goourely gnound the economio doctrine of diminishing 
utility, He nmkcB them obey the Weber-Fechnerlaw (pp, 233 to 235)— 
an undertaking not ub yet accompliNhcd by psycliologigtH, 

The value of the l)oolc to cconomiats must be determined—wc pro- 
avime—by them alone. Whatever their judgments may be, the first 
two-thirdH of the cHHay is helpful to the student of social psychology ns 
n review of the present confusion in the tield of instincts. It miglit 
constitute a useful review of one phase of "instinct-psychology” for 
the grncliiato stiidoiib who is desirous of preparing for his iimstor's 
examination, 

A. J. Snow, 
Norlhwcslern Uiiivcraily. 

OnxiiLEB CoNANT JosEY. The Social Philosophy o/ Instincts. Scribner's 
Sons, Now York, 1Q22. Pp. 274. 

The task that Professor Joscy sots himself in this exponsion of his 
doctoral diascrlntion is to throw some doubt on the reality of instinct 
as forces, n matter concerning which there is so much diaagreemoiit at 
this time. To accomplish the above task ho gives the reader a remark¬ 
ably clear cxj)ianntion of the theory of instincts as forces of action and 
that this misconceived theory has n basis in reality the author of the 
essay does not dispute; in fact, ho tries to discover this basis. "What 
better explanation can bo advanced than to regard [the wonderfully 
adaptive behavior of organism, the sublimity of man’H moral ideas, his 
clear vision of riglit and wrong, etc.] as due to instincts, or the accumu¬ 
lated wisdom of the specica? In brief, what other explanation can be 
given in aworld of cniisc and effect? Thus, the old superstitions founded 
on belief in jnetompsychosis and theological 8j>Rculfttions give place to 
'scientific' explanations baaed on the assumption of ancestral mcinoriea, 
or of wisdom and habits acquired by the species. To discuss the transi¬ 
tion from Buperstition to‘science’ia the first task of this treatise. The 
coniincting link is the feeling that certain activities cannot be ade¬ 
quately accountocl for in terms of the individual’s experience and 
capacities. To Hui)p!ement explauutions in these terms, various con¬ 
ceptions are invoked. However different these conceptions may l>o, 
all of them have tliia in common: instead of solving the problems con¬ 
nected with behavior, they transfer them to another realm. In onn 
case the problems are transferred to a psycljology of ancestral ghosts 
or spirits; in another, they are tronsforred to the realm of Divine 
psychology; and in another, they are transferred to the psychology of 
the specicH. Yet in no case liavc we reason to suppose that the new 
fields are more available for research than the field preaenbed l)y the 
individual acting here and now in our very presence. The study of 
the Bimilai'ities found in the belief in metempsychosis and in instinct 
will servo nlso to sliow the sources of the powerful sanction of instinct” 
(pp. 22 and 23). 
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The criticism of the use of instinct ob a sanction is the second task 
of the author. Here he finds "that interpretations of behavior in terms 
of forces are not only xmneocBsary and unilluminnting, but aotuivUy 
prevent a factual study of behavior on account of the mass of psycho¬ 
logical impedimenta, whose origin furnislicfl such a fruitful cause for 
controveiBy. Behavior .... should be interpreted not in terms 
of foroGB but in terms of the relations the organism sustama to its 
environment, By so doing one gets close to the facta which should 
enable him to correlate the activities of an organism with the vnriablo 
factors which determine that the organism shall act as it docs rather 
than in some other way” (pp. 23 and 24), 

The third task that Professor Josey assigns to himself is to giving a 
"brief statement of the point of view of the essay and .... Ithe] 
pointing out certoin differences which ehould follow in social practices 
when the behavior of the individual is interpreted in terms of the give- 
and-take relations he sustains to his environment, rather than in terras 
of hidden forces that are Toleased by a rnultitudc of stimuli andthot 
express themselves in a variety of responses'’ (p. 24). 

To illustrate Professor Josey’s point of view it may he well to give 
a number of his own examples, such as the following’, "it has been found 
that passenger-pigeons ordinarily will not mate with ring-doves, Yet, 
if they are hatched by ring-doves, they will not only mate with ring¬ 
doves but will actually refuse to mate with pigeons. This difference in 
behavior cannot be regarded ae due to innate differences between the 
pigeons that mate with pigeons and those that mate with ring-doves. 
The diilorence is clearly due to difTerences in their early oxpeTionccs, 
or their psychological development. Tina truth may bo further il¬ 
lustrated by a consideration of pigeons with reference to sex prefer¬ 
ences. Por instance, it male pigeons are raised with males only, they, 
at mating season, aro attracted to the males, but they treat them as 
females. On the other hand, if a male is raised with fcinalca only, ho 
will neb toward the males at mating season as the females do. Here it 
is again obvious that innate tendencies throw little light on the be- 
hovior; for in these cases we have behavior that is quite different, and 
yet the innate characters are presumably the same. Nor is light thrown 
on this behavior by regarding it as due to the passing away of certain 
transient instincts and to the awakening of others. Such speculations 
are quite unnoceesary, for the behavior is more intelligibly accounted 
for in terms of the known and observed experiences of the agents. 
Sex aberrations in men may be used to illustrate the same truth. The 
impressive fact that comes out in. a study of the psychology of sex is 
that normal sex behavior and interest axe as much a product of normal 
and favorable conditions as abnormal and objectionable sex behavior 
is the result of unfortunotc and abnormal sex experiences" (pp. 211 
and 212). 
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Again, Profeflflor Joaoy aefcs: “Ib work the result of nn instinct? 
That work is the rosulb of conditions under -which one Htcb aeome to 
bo recognized by Veblcn himself in accounting for the universality of 
work nt the dawn of human Bocioty. Change the conditions and one's 
attitude toward work undergoes n profound change, And instinct that 
is thus dependent for its expression on environmental conditions might 
well surrender its r61e as a motivator of activity; for the real motivator 
seems to be tho total situation. That there is no need for an instinct 
of this sort becomes apparent through tho consideration that work is 
always for the purpose of realizing some desire. We work, not because 
we have an instinct to work, but because we live in a world that makes 
it necessary that we have purposes and make provision for the future. 
Place man in a world in which all his future wants are provided for, 
there would bo little work. Wo work because wo live in a world in 
which work is necessary. Tho attraotivences of the Garden of Eden 
lies to a great extent in the Fact that there men lived in n world in which 
work was unnecessary, Mon in such a world would not work if the 
habits of those living in the tropios may be taken as sufTicIent ovidonco 
of what men in general would do in a world freed of tho necessity of 
work. In the tropics little work is necessary and little work is done. 
There is no necessity of confining our illustrations to remote tribes. 
Great numbers of men in our own communities, provided with ample 
means, do no work, This class of men is not confined to tho wealthy. 
Men of moderate means prefer to live on a email income rather than 
work for a larger one. Even laborers show this disposition. It is a 
common complaint in the South that high wagOB for cotton-picking 
make it dlfhcult to get the cotton picked, as this only affords tho 
pickers a living for less work, and consequently they do less work. On 
the other hand, we have all observed many men of wealth hard at work. 
Are we to follow Veblen in regarding these men ns cases of sporadic 
reversion to the ]5rimitive instinct? They can be much bettor accounted 
for in terms of the ideals and purposes that have been impressed on 
these individuals than in terms of a biological difference between them 
and other men of wealth. We may safely assume then that men work, 
not because of nn innate urge to work, but because of necessity and of 
the ideals impressed on them. Tho necessities of men differ. What is- 
a necessity to one man ia gladly dispensed with by another, if he can 
save himself from working. On the other hand, men who have no need 
to work and yet do work are animated by high and big purposes. They 
are ambitious to become great. It is for this reason that we find men 
in all classes hard at work. But work in no case should be regarded as 
due to an innate urge to work. When it is not due to necessity it is 
due rather to tho dynamic character of purposes, ideals, and ambitions 
which have arisen in the individual as a result of his contacts and 
training” (pp, 104 to 160). 
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Finally ProfcsBOr Josey atatea the foiloiving concluaions—which we 
lolieve are warranted from the material preseJitcd in the caany—that 
“the conception of inatinefca nnd emotiona as innate characters, which 
detarraine our activities, is a very arbitrary nnsumption and one which 
goea counter to all the facts of development and adaptation wo have 
conaidcTCd, For it has been «l\own that Iho development and activity 
oE an organiam are determined by its initinl atructuro, ita experience, 
physiological conditions, and the preaented atimuli. Tlicrc is no room 
in such explanations for instinota regarded as determiners of activity. 
Instincts arc not to be regarded as detormiaers of behavior but simply as 

names lor characterizing certain activities . . , .''(p,22<l). 

"Nor is there a store of energy or impulaca in the orgnuisim seeking 
to find expression in various outlets. The energy or impulHO comoa 
into existence when there is a certain situation in the same way tiuit 
iron glows when treated in a certain way, or that ii certain explosive 
force comes into existence when the varioua olcincnls composing nitrO' 
glycerine arc combined in a certain way find then set oil. It would be 
a mistake to regard the explosive force as existing in the nitrogen 
carbon, and other elaments. It exists only in the combinatiou, and 

then only when the combination is treated in a certain way. 

It is because we feel a necessity to explain *in virtue of what' an organ¬ 
ism acts that wo posit within the organiam various innate forces, some¬ 
where acquired, which by various manipulations are supposed to ac¬ 
count for the behavior as wo observe it. This need would disappear 
i[ we would only rocoguize that ootivity does not need to be accounted 
for. Activity ia the starting-point for acionce. All we hope to know 
ia what determines the paTticuiar acts or forma of activity. In seeking 
to learn these it would be well to clear our minds of all expectation of 
greotly increasing our knowledge of the determinants of behavior by 
liypoataaiiing certain nctmties or responses into forces that are used 
as expUnotious of the various activiUcB" (pp, 224 to 237). 

The influcncQ of tlio Columbia School of Philosophy upon Pro¬ 
fessor JoBoy's point of view is only too obvious—that tho obove con¬ 
clusions are dealt with in a measure by Professor Dowey in his llximan 
tJaiUTe and Conduct is known to Professor Joaoy—but that Doctor 
JoBey'a wish, aa stated in his preface, is being lulSllcd there is no doubt. 
His able presentation of hie aubiect matter, uo doubt, will liclp to 
“introduce a more critical attitude regarding the dogmatic claims of 
evolutionists.'' 

Professor Josey's last paragraph, although not now in principle, ia 
worth restating nt this time because of its bearing upon our general 
theory of social progresa; “Bmoe our behftvior, desires, and impulses 
aro the results of our activities, dctctminod by the give-and-take rela¬ 
tions of tho individual to bia cavironmont, the duty and t6Lo of iatel- 
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ligencc become cicftr. It ia not to eit by in idle leiauro in the hope that 
there is within ob b guide fuJIy competent and willing to direct and guide 
UB. Its duty iH rather to take nu activo i)ott in the ordering of our 
behavior Ijy varying the conditionn that confront the individual so 
that the rcsponacs, iriipuiscB, and scntiinonts that arc prererred shall 
doininatG the characteiH of men.” 

A. J. Snow, 

liforlhwealern U'm'yerBiiy. 

June E. Downey, Pu.D. 2Vic WilUTenfpeTamznl and Ila Tcaling. 

World Book Co., Yonkers, New York. 

The attack on the problem of analyzing and measuring traits of 
perBOnnlity has begun. ICach year bccb an increasing number of recog¬ 
nized psycliologiHta applying the eciontific method to what I\aa hereto¬ 
fore been a profitable field for quftckcry- 

At the present time the most unique and promising attempt to 
moasuro nou-intolloclual factorB in perBonalily is by all odds, Downey’s 
Will-Tompornmcnt Tost. Her hook, 2'he Will-Tcmperanienl and lls 
Testing, is an c\pl<^nation of tlie genosis of the test, its use, and its 
fiignilicancc. Tho test is the rcHult of rare originality combined with 
years of pairiHtaking expcriinonlation. 

Typo rcbpouHOH of a conlraflling nature were first recognized in experi¬ 
ments in muscle reading. Eroin this beginning Dr. Downey has devel¬ 
oped a scries of twelve tosls, which she conrbinos into three groups. 
These are spood-tCHts, tests for aggrcHsivcDCss, and tests for carcfulnesa 
and pereistenco, Tlicrc are obviously other important traits of per¬ 
sonality untouclicil by those tcBla, such as honesty, for example. But 
temperament as used by Dr. Downoy is one’s cbaruotoristic activity 
determined by two factors, the amount of nervous energy at one’s 
disposal, and one’s tendency for immediate or inhibited discharge. 

llandwriting is the medium of motor cxprcBsion used in most of the 
tests, because practically every one knows how to write and this pro¬ 
cedure leaves a jjcrmanent record of the muscular movement. Any 
other form of motor expression if fcosihlc might be used according to 
Dr. Downey for the psycho-physical orgaiUBm in a unit which expresses 
itself characteristically in all itB various functions. 

More significant than tho standings in the individual tests is tho 
will-temperament pattern which is indicated by emphasis on one or 
two of tho three grovips. Thus an individual who is low on the speed 
group and high on the accuracy group will do bettor school work than 
bis score on the intelligence test would indicate. This supplementing 
of the much used intelligence tests is an important function of tho will- 
temperament series. It explains many inequalities between achieve¬ 
ment and capacity. 
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A reliabls teat of terapcrtim.<int vyould, of course, be iicimcdiafccly 
useful in rafttty ways. One chapter deecribcB the applications which 
have already been made of the Downey teat in school work, court work, 
medicine and buaincaB. 

Dr. Downey's critics have attacked the apparently uncritical way in 
which she haa Inhelcil the testa. "Flexibility," "Speed of Decision" 
arc not specifically defined traita, but are used as namca of tosLa. Dr. 
Downey states quite candidly tlio weak points of fclio tests but she 
advances three types of proof to show that they incasurG, to a degree 
at least, the traits named. These proofs are the identification of 
temperament patterns (called Will-pTofilea) under standard directions, 
the correlation of test results with pergonal catiinatcs, and the relation 
of test results to recognized symptoms of psychopathic subjects. 

One criticiacn of the toat in. the opinion of the writer is that a trained 
DxainineT is required. One is needed who not merely knows the tost 
technique but one who ia familiar with the background and the devel¬ 
opment of the test. This limits its uae. In some of tbo teats n very 
real conflict of personalities occurs. Tliis makes the poraoiiality of the 
examiner mare of a diaturbing factor than is the oaso in moat teats. 

The book is written in a delightful stylo, which is oocnaionally inter¬ 
rupted with citations of correlation coefficients. These mean little, 
lacking atatementa of the number of cases on which they are based. 

A little humor in a acientifio book is as roro aa it is refreshing. Tho 
deaerLption of a group of people taking the tapping teat is very pleasing 

The reader finds himself classifying his own traits of tomperament 
as he reads. In fact, one cannot go through tho book without being 
Stimulated to observe people more closely. 

Dr. Downey has made a apecific contribution to one of the biggest 
problems in psychology and irv life. 

Jat Ream, 

Assfaionl iiwpeTinlendeni of Agencies, 
Mutual Benefit Life Insurance Company 
Newark, W. J, 

C. A. HENBEasoN. Personol and Business Efficiency. Georgo H. 

Doran, New York, 1923, Pp. viii + 308. 

It 13 possible to review this book from the point of view of the psy¬ 
chologist or of the buaineaa man seeking inspiration. The book ia 
primarily intended to appeal to the embryonic and full-fledged business 
man ivnd from their point of view may be conaidered very stimulatiug. 
But since the author is a professor of psychology and since this is a 
psychological journal I feel justified in criticizing this book on psycho¬ 
logical grounds, 

Convinced that "in the last resort there is no other way to business 
efficiency than through personal efficiency,'' the author takes up those 
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two types ol cfTiciency aide by aide with apecial ompliasia on the latter 
AS being the jnorc important flince the former depends upon it, TJie 
book is written for the general public and for stutlents for whose guLd- 
nneo the author 1ms furmaliod outliuca, notes and exercises at the end 
of each chapter. It may thus aervo aa a text for such n course in busi- 
nesa schools, Since the fundamental appeal is to the general public 
tlie style and treatment is popular. 

The first tiirce chapters are introductory and deal with the increasing 
need and the ends of personal and buBincaa efricicucy, the nature and 
training of our resources for clTicicncy. In the next chapter the author 
deals with the will and says with dogmatic assurance that "the first 
characteriatic of the will ia that it is free, posaessing from itself the 
power to man the switch and alter the direction of our traiji of asso¬ 
ciated ideas. The second characteriatic is that in doing this it exhibits 
ft quality of reason or wisdom." Such a conception of will seema to 
be rather antiquated, TJio entire book is a curious mixture of a little 
psychology and much questionable material, Thvia on page 81 the 
author speaks of the "instinct of caution" and in the next lino "the 
instinct of rage" and on page 170 the commercial instinct, ijut on page 
110 he returns for a while to psychology in presenting Dewoy'a analysis 
of the thought i)rocGss, The book ia run through with Uic kind of 
inspiration usually fed to business men; as "concentration, attention, 
tlicrefore, increased and made ever more continuous, is the one and 
only way to will power" (p. 82), and on the same page "the wise man 
repeatedly says to himself, ‘I can,' whereupon the impossible becomes 
possible;" tlms giving tho book a flavor of Coudisin. At the end of the 
chapter on The Master Builder wo find among the notes quotations 
from such varied sources as James, Royco, Milnaterberg, Payot, Power 
of Will by Haddock, and Keys lo Success by D. C, Forbes. 

The discussion of memory, imagination, thought and emotion ia in 
much closer accord with tlie viewa prevalent among scientific pay- 
chologists than that of tho preceding chapter on tho will and that of the 
following on Patting Originality into Our Work. In this chapter on 
originality the author quotes from Coufi and others to bolster up the 
argument on the wonder working powers of faith. In tho next three 
chapters the author gives a, popular accoimt of tho formation of judg¬ 
ments, sound habits, and the development of physical fitness. The 
last part of the book deals with the paths of cflicicncy and includes 
diacussionB on the conduct of tho day's work, cooperation through 
salesmanship, and two final chapters dealing with the personality, 
closing with n discussion of religion aa necessary to a well-balanced 
pcrsonali ty. 

It is lo be expected that a book attempting to discuss in a popular 
style such topics as the will about which there is so much controversy 
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in psychology, mcnt&l elTiciency and pcraonality, enhjocta on -which our 
scientific knowledge is bo meager, will he nccenunrily vngne and open 
to question. This book is no exception, It containB lew facts but in 
brimful with authority, sornc good and others open to question on 
Bcientifio grounds, the whole of undoubted popular appeal, however, 

Max Mkit^nus, 
i'n'ncclim C/nivoTsfhy. 

ATniAr^DB.VfEBxa, The Co7ttTol()l the .Social Mind, With iwttodwtUon 
by Jo.seph Jastrow. D. Appleton & Co,, New York, 192S. Fp, xviii 
+ 263, 

Speaking of social control through psychology, the author Qxpresacs 
the purpose of the book when he states at the ond of the first chapter 
that ‘'Psychology can indicate the mechanisms and resources; a socval- 
moial conscience must set the course to be followed.” In his own words 
his “purpoacis to consider aspects of mind that have special Bignificance 
for further social development and better ways of getUng on together.”. 
By redirecting man’s iniiid it is possible to construct a Ear better social 
euvixonment than our present one. The ^author opposes social inflexi¬ 
bility and recommends the adoption of experimental attitude toward 
social problems. In Chapters 4 and 5 he shows that social progresfl la 
essentially a matter of breaking habit, and points out the teiHiciicy to 
cling to a concept "long after aiiccccdiug cventa have sucked away its 
sLibstance” and urges that wc define eocial terms with greater exaotness. 

In an illuminating chapter on Tlic Psychology of Dofonso the author 
indicates the progressive refinement of dofenac methods in human social 
evolution. Here also is an analysis of the influence of propugatuhi. 
The chapter following deals with tiic necessity and basis for cooperation. 
In discussing the need for an cnlightcuGd citizenship active in public 
affairs na the keystone of democracy, the author shows liow little devel¬ 
oped is “the ort of reporting on public business,” how little opportunity 
the citizen has to instruct his representative and how “civic lethargy 
results in part from lack of knowlcclge, which in turn ia related to lack 
of means of effective communication touching public business’' (p. 09), 
The second part of tho book takes up the Social Mind ab Closer 
Hange and opens with chapters on instinctive tendency and expression 
of motives. As instinctive tendencies to behavior tho writer discusscfl 
inatinctive partisanship and the instinct of adventure which would 
not ordinarily be included in a more rigid clnasificntion of instincts, 
the tendency to physical activity, mental activity, instinct of curiosity 
■with which he appears to couple whnt he calls the searching instinct, 
then takes up the fighting tendency, rivalry, display, instinct of fear 
whiob is more gGnerally asaumed to be an emotion, and the instinct of 
play which is in xenlily not a distinct instinct but a combination of 
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other LcndcncicH. AlthaiiRh it is hard to find a definition of instinct 
ivhich ^yill include all expreasiona the author dlscuggCB under that name, 
yet Ilia treatment ia very lucid and intormin;; for the layman. The 
diucufisiou of aoeial memory ia of special value for the intelligent citizen 
lackiriR in payoliolofrical knowledge. In order that wo break loose 
from evil precedent the writer rocommemla that tlie historical past 
be iieKlecLctl, Tlicn follown a cliuplcr on the art of neeunvey which is 
eaaeiitinliy a jileii for careful olwervation of social iilienotnena. The 
next chajitcr deals with siiggCHlinn and group behavior. The author 
fuuBhea with a disoussiou of fatigue and urge.s the oonaervation of 
individual powers in order that there may be a Hurplus of energy to 
take up more eltccLively the individual's civic responsibilities. 

This book ia a valuable contribution to the Conduct of Mind Series. 
While some of the contents will not bear up too well under psychological 
scrutiny, it is never thelcsB an able survey for the layman of the available 
psychological material underlying the control of social forces. 

Max Meknes, 
Princeton University, 

D, STAncir. Principlea of yldwcrltsinj;. A. W. Shaw Co,, Now York. 
Pp. yii + {108. 

The author has undertaken to bring together in one treatise the avail¬ 
able material, from empirical and practical buBinoes sources, on the 
various (lucBtions which may at one time or another trouble the adver¬ 
tiser. The book is divided into aix parts the first of which is intro¬ 
ductory and includftfi an account of the history and clevelojiment of 
advertising with its place in businces; the second attempts an analy'sia 
of markets and motlioda of determining the individuals in the com¬ 
munity to whom a given commodity may be sold; the third part denis 
with e.xperimental and statistical analyses of the various possible 
appeals with methods of determining their comparative merits based 
On analysis of luiman nature, with chaptors on. sex and group differences; 
the fourth deals with meLhods of irrescnting appeals including a chapter 
On the use of suggestion and argument in advertising, one on the practi¬ 
cal ethics of truth in advertising and chapters dealing with headlines, 
illustrations, size, color, layout, use of trade-marks and cartons and 
labels; the fifth deals with advertising mediums; and the sixth with 
various a])ccial types of advertising including national, retail, foreign 
and financial. The book is very coinpreliensivc and ia of value in that 
it emphasizes the use of experimental and statistical methods in 
advertising. 

Early in the book the author given a concise account of the develop¬ 
ment of advertising from the earliest known records to the present 
stage of constant iiicren.so in the use of resenreh inetliods, lie points 
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out statieticftlly the remarkdblo growth in number and circulation of 
petiodicale concurrent with the increasingly proportionate use of 
advertising epaoe. Today there iemuch compelilion in advertiaing and 
BO vast a Bum of money is spent annually in tliia onterpriao that it is 
obviouBly of great importauee to develop experimentally methoda to 
make advertising more efioctive and so moat economical, thus helping 
to eliminate the waste accompanying unaciontific advertising. Perhaps 
One of the important forma of waato which the author neglcota to men¬ 
tion is that due to competition among advettisoTB which vcbuUb in each 
firm attempting BUCCBseively to outdo ita compotilorB in volume of 
advertising. The book places a healthy emphasis on quality rather 
than on wasteful quantity and this can come about only through the 
application of soiontifio methods, On page 67 the author points out 
that the coat of advertising dose not add to the price of the article but 
it would ho of soma interest to show in this conneotion that advertising 
is sometimes effective in enabling a manufacturer to sell an Qrticle at 
large profit by creating enormous demand for the article as in the case, 
of the Gillette razor or the cranberry campaign which resulted in 
"bringing the record price of S22 a barrel" which the author cites on 
page 68 in another connection. In other instances the autlior shows 
that advertising is influential in reducing the price and improving the 
quality of a commodity. Probably the price depends in part on the 
attitude of tha advertiser toward sooioty. 

The author points out the necessity of securing facts pertaining to 
the distribution of population and then goes on to discuss the use of 
the questionnaire method in gathering preliminary date for the adver¬ 
tiser. Much useful information can readily bo secured by careful use 
of a judiciously prepared questionnaire and so the author recommends 
its extensive use to detenaine such basic factors as tho preforenco of 
mediums of the customer, types of appeal, habits of buying, brand 
preferences, affective values of trade marks, various types of headlines, 
pictuteSj diBcoveimg uses of a product, etc. A number of sample 
investigations are included to illustrate the value and mothode of 
application of tha queBtionnaire, When he attempts an analysis of 
human nature the author presents a list of instincts which can hardly 
be justified on psychological grounds but which may servo as a basis 
for the advertiser. The relative strength of these instinctive incentives 
to action was determined by a study made with a large number of 
individuals using the rank method. The rank method is also used to 
determine the relative value of a number of possible selling arguments. 

The discussion of suggestive advertising is very illuminating and 
much interesting psyohologicnl data is cited to show the importance of 
ideomotor action and suggestion. Much experimental data is presented 
to show the effeotivenesfl of BUggeative advortiaing the importanoe of 
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which ia demonstrated by its Btendily increasing vise. The following 
cliapter preaenta a acicntiAc account of the value and methods of use 
of argument in advertising, capcciully lo put ncToaa n now product to 
the buying public. The diacusaion of truth in advertising is of great 
intcrcat and the author points out that there is an unmiatakablo tend¬ 
ency to cradienLo untruthful and misleading advertising, bub greater 
emphasis might perhaps be laid on the fact that the moat cllcotivo 
argument for truth in advcrliHing ia lo prove conoluaivcly that it pays 
in aotual dollars and centa to the. advcrtincr. 

In a series of important chapters rich in statistical and experimental 
material, we Gnd much good data on iho use and most clTcctivo forma 
of hendlincBj color, layout, size, form and illustrationa of advertiae- 
menta. In some of the experimental material it ia virtually impoasiblo 
to account for all the selection factora when one aspect of n complete 
adverbisoment ia tested for, as in studying the clToot of aizc, bub the 
author ruled out aelection in part by moking the tost advertiaomentB 
as nearly eimilar eg possible varying only the quality teeted for. So 
inetcad of using a aeries of ads varying in size it would have been more 
indicative to use ade aa nearly alike aa possible except in the matter of 
size. Tho author goes on further to present roaultB of psychological 
studies on the nffectivo value of color and form and of position. Tho 
last section of the book is devoted to a discussion of Bpocial Gelds of 
advertising with a treatment of national, retail, foreign and financial 
problems. 

Tho book was apparently put together in great haste, making the 
author's meaning in parte rather diftioult to get at; thus on page fllB 
tho sequence of linos ia aa unusual as to make the meaning very dilficult 
of underatanding. In table 102, page 023, tho columns "customer 
readers baaemont'' and "cuBtomcr readers upatairs'' are intorohangod, 
thus making the table read tho exact opposite of what tho author trios 
to convey in the text. Such work may be excusable in a daily news¬ 
paper which must be put together in a hurry, but ono hardly oxpeota 
to meet with it in a careful compendium. The book contams a vast 
amount of material of value to advortiaors of all deacription; let ua 
hope that the author will not mar the companion volume on advertising 
problems which is now underway by any such haste aa marks this 
book. 

Max Mbbnbs, 
Princelon l/niverstly. 

M. V. O^Shba. Tobacco and Mental Effi.ciet\sy, Macrnillan Co., New 
York, 1923. 258 pp. 

In cobperabion with the Committee to Study tho Tobacco Problem 
ProfcBsor O'Shea, of tho University of Wiaconain, has prepared a very 
comprehensive und impartial Bummary of available data and opinions 
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With regard to the cITecta of the use ol lol)aoco upon mental character¬ 
istics and scholarship, nnd has comhined -with -IhiB cojnpilalion the 
TCBultB of some extended laboratory experiments of his own, The 
hook is made up of three parts. Part I prosenls data derived from 
observation, inbrospection, and biography; Part II Hnininarizcs data 
chiefly fllatietlcal derived from Bchool ivud college recor<lH; Part III 
presents Professor O’Shen’s laborntory lindings, An extended biblio¬ 
graphy is appended, 

The cenchiBions of the alndy arc BUVOmwiT.ed weparately for w\at\J!e 
and for immature peraone. Profeasor O’.Slioa concludes from the 
laboratory tests that, lor mature pereona “the rcutills show llmt tobacco 
tends to retard and to disturb intcllcctmd processcR but not in the 
marked degree in the case of the partioiilnr functions which were in- 
vealignled." As to the eflects upon immature persons, Ibe data and 
opinions collected by Professor O'Shea point quite conclusively to the 
domaging eCTecta upon clmracter and aoholarship of the early use of 
tobacco, 

The laboratory nnd stntistioal tccliniquc employed by Professor 
O’Shea commend themaclvcB in their impartiolity and care. Particular 
pains were taken in the laboratory tests to eliminate oxtrancous factors 
such as suggestion. The Bvibjccta experimented upon were blindfolded 
nnd were allowed to smoke, in the diflercnt sessions, two different pipes, 
one of which contained tobacco and the other of whioh^wna cleverly 
contrived to give the sensationB of Bmoking without tlie use of tolmcco 
in the pipe. The conclusionB of the experiments were based upon 
differenccB in various tests and measurementH when the sulijcct wna 
actually smoking and when the control pipe was UHcd. 

Prom a statisticnl standpoint, the enro with which Professor O'Sliea 
endeavored to ascertain the roliability of the difTcrcnccB botwocn the 
measurements obtained deserves apccial commendation. One or two 
queries arise, however, in the mind of the render. In two or three 
instanccB, a reduction of ovor 100 per cent in a Riven measure is shown 
Pop instance, on page 197, table D indicates that subject number 14 
lost 182 per cent in BteadiDose of musoulor control when smoking tobacco 
The atatement of losses of over 100 per cent must mean that the acales 
used were not adjusted so as to have the zero point at absolute zero. 
For many of the characteristics no nbsolute zero exists. The reduction 
of the obBeived differencca to the percentage basis is therefore decidedly 
misleading. In order to have the results comparable, it would l )0 do- 
Birable to show the effects of tobacco in terms of multiples of the stand¬ 
ard deviations of the measurcB used. To any that tobacco inoreases 
the pulse rate by an average of 0 per cent and increases muscular fatigue 
6 per cent, gives a probably illusory sense of the equivalence of the effect 
in these two cases; whereafl, if the Btatoment were made that tobacco 
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increases the piilnc beat by one tituudord deviation and muscular fatigue 
by one standard deviation, the compariaon wuidcl be valid, 

In the Siujunary Table on page 222, tlie general average cfTecb on 
mufloular fatigue is given as —5.70, wliercaa on page 109, the same 
item ia given as +5,7G. The reversal of sign in the summary table 
means an unfortunate rcvorsal in cuncluaion on an important aspect of 
the inveBtigatioii. 

It seems clear that Professor O'Shea's book becomes the authorita¬ 
tive Binriinary statement in this field. No one who is interested in the 
eUccts of narcotics upon mental processes or upon character can afford 
to ignore it, 

IIORNELL IIaIIT, 
Univei'aity of Iowa, 

H. E, BuciiiioLz. Of Whal Use Are Common People? A study in 
democracy, Warwick & York, Baltimore, 1023. 251 p. 

The animuB of Mr. Quchholz’ may be euggested by a quotation from 
hia preface: 

“a group of psychologists devised a series of mental tests to bo used 
on the men drafted for military service with the view to placing each 
individual in that branch of service for which he seemed best fitted 
and also for selecting draftees of supposed mental superiority who 
might profitably be schooled as officers. How far these tests served 
their intended ])urposc has apparently been ignored as a matter of 
slight conecqucncc, while the data produced by the testings havo been 
accepted as altogether reliable and aro being freely interpreted, by 
scientists and laymen, to indicate that an amazingly large percentage 
of the entire population is incapable of mental dovolopmcnt past that 
of a twelve year old child. 

“No matter where the contemporary reader turns—to newspapers, 
to magazines, or to books—he finds this kind of disturbing analysis of 
the American people coupled with the suggestion, veiled or open, that 
democracy as democracy has heretofore been understood is a dream 
fast turning into a nightmare,’^ 

The motivation of the book appears to be a strong emotional reaction 
against the oinphaais upon individual dilterencea which has grown out 
of the mental test movement and in particular against the proposal to 
adjust education in accordance with mental capacity, and the proposal 
to combat the cxccasivo fecundity of the less intelligent classes by the 
spread of the knowledge of birth control. No organized data and no 
scientific criticism arc used in the course of the somewhat rambling 

argument. 

UoiiNKLL Haut, 
UnivoTeity of Iowa. 
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EXPERIMENTAL H^l’UDJES IN VOCAL EXl’IH^SSJONi 
ANDllKW THOMAS WIOAVICU 

I^niifcrailif a/ Wiscon.ti/i 

II. THE rnEDICTION OF TALliNT FOll VOCAL EXPRESSION IN 

iikajmm; 

The extension of the principles iiticl technique of vocational 
paycholofjy into Llic iieki of vocal cxprc-ssioii is a uciv venture. 
Indeed, the use of p-sychologlciil tests for determining artistic 
capacity and ajititudc in any lino is a most recent phase of the 
movement for vocalioiwil guidance. Seashore, in his tests of 
musical talent, blazed the trail. The objective in the experi¬ 
mentation heremth set forth wa.s the assembling and weighting 
of a battery of tests which would give a significant coefficient 
of correlation with a criterion adequately representative of 
capacity for vocul cxpressioii in reading. 

Preliminary analysis oj the problem 

One fundamental consideration to be borne iu mind con¬ 
stantly is that vocal oxprcj?.sion can be measured by only one 
standard: viz.,^f^ upon listeners. Vocal expression is some¬ 
thing to bo perceived, soiiujUiing to l)e reacted to, and if we 
would appraise it, we must do so by measuring the reactions of 
listeners. In the field of aesthetics, "there is nothing good or 
bad but thinking makes it so.” Woolberf^ proceeded upon this 
fundamental assumption. By implication at least, he says 
that one measure of vocal cfl’cctivcncss is the permanenco of its 
impression upon the listener. In the present study it has 
been taken for granted that vocal expression which i-s adjudged 

> Continiiecl from the March number. 

2 C. II. WoolbcTt, ]0ITe(5ts of various modea of public reading. Journal 
of Applied Psychology, Junc-8epti‘inber, 1U20. 
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to be good, bad, or indifferent by a representative group of 
listeners is what it is adjudged to be. 

There is need for a much more comprehensive experimental 
study than has yet been made of the reactioriB of listeners to 
different types of vocal expression. Of course it may be as¬ 
serted that the degree of skill indicated in a given bit of vocal 
expression is to be detennined by mfiasuring the proficiency 
shown in the use of each of the four elements of vocal sound; 
vi2., force, quality, time, and pitch, but this is merely to restate 
the problem by breaking it into four pieces. Gordon and 
Lyman say: "In vocal expression, thought must seek an outlet 
through voice which thus becomes an object of study, 

. . . . It follows then that in the elementary qualities and 
attributes of sound a basis'may be found for the study of vocal 
expression." And again, "These natural ways of uttering 
thought or emotion through the voice are of four kinds: melo¬ 
dic, qualitative, temporal, quantitative.”** This represents 
tlie traditional answer to the question: what is vocal expres¬ 
sion?—traditional, at least since Dr. James Rush, wrote his 
Philosophy of the Human yoke, now nearly a ccntuiy ago. 

That there is help in this analysis of vocal expression into 
its physical elements, no one will deny. Its limitation is that it 
usually fails to distinguisli between the physical elements of 
sound and their psychological correlates. The reactions of 
the listener to each of these elements, and more particularly to 
the fusion of them—a fusion made up always of four variables— 
are but slightly understood. 

We now come to the question: what are the factors involved 
in the production and control of the complex activity compre¬ 
hended under the term vocal expression? Or,' more simply 
stated, what, so far as vocal expression is concerned, makes an 
effective reader? 

The reply of most writers on vocal expreasion would be sub¬ 
stantially as follows; Skill or ability in vocal e.xpression de¬ 
pends upon an adequate, piesent understanding and appre- 

® H. Gordon, and R. L. Lyman, Vocal Expreaeion in Speech. Ginn, 
and Co,, 1911, p. 18. 



EXrEniMENTAL STUDIES IN VOCAL EXPRESSION 


161 


ciation of the meaning of tlic language uttered—both as to 
ideas and feelings, tlioughts, and emotions; trained vocal 
organs capable of revealing this understanding and apprecia¬ 
tion to the listener; and a proper coneeptiou of the reader’s 
relation to the listener. This stalcimont may be true bub it is 
inadequate and somewhat superficial. 

Scripture analyzes vocal control into the following factors: 

1. Reflex tonua 

2. Force of movement 

3. Accuracy of movement 

4. Preciaion of movement 

5. Accuracy of coordination 

6. Quicknesa of rcaponae 

7. Quiclcnosa of movement 

8. Forma of aenaory-inotor control 

0. Ideo-motor control 

10. General voluntary control* 

One can. scivvccly vend this list without noting some of its 
obvious defects. Despite Scripture's rather labored attempts 
to differentiate these ten factors, it remains dubious whether 
3, 4, and 5; also 0 and 7 are not essentially identical. How¬ 
ever, the analysis ia fundamental and, when understood, it 
proves highly suggestive. 

Before giving a tentative analysis of vocal expression, it 
may perhaps be well to quote Seashore as to the principles and 
considerations which guided him in a similar undertaking. He 
says. 

In making an inventory of tlio muaical mind, wo are guided by two 
coordinate buaea of classification: first, the attributes of sound; and 

second, the generally recognized powers of the human mind. 

Our classification of items will, therefore, be a list of those traits of the 
human mind which aro necessary for the apprehension and expression 
of the recognized attributes of sound. These are: the hearing of tones, 
the production of tones, the representation of tones in memory and 
imagination, musical thought, and musical feeling.® 


* E. W. Scripture, Elements of experimental phonetics, Yale Univer- 
eity Press, 1002, p. 382. 

® G. E. Scnsliorc, Tlic i^sychology of musical talent. Silver, Burdett, 
and Co., 1919, pp. 0 and 7. 
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It should be reinembcrcrl UiiiL wc have restricted the mean¬ 
ing of the term vocal expression to vocal expression in interpre¬ 
tative reading^ and that we are here engaged in the attempt 
to analyze tlie talent or capacity for such vocal expression, 
It seems to me that the followinR factors must be significant in 
this composite ability, talent, or capacity: 

1. General intelligence 

2. Emotional rcsiioneivcncss 

3. I^ciiro-muacular coDrclinuliun 

n, Motility 

6. Accuracy 

4. Audition 

a. Sense of pilch 

b. Sense of force 

e. Sense of time 

d. Sense of consonance 

e. Memory for tones 

J. Sense of rhythm 

It will be seen that, in respocLs whicli I have tried to make 
clear, I am inclobted to botli iSeriptiire and Seashore for this 
analysis. It seems cortaui that iiiiy attempt to jn’cdieb talent 
for vocal expression in inieriwctalivc rcatling will involve the 
use of tests which measure some or all of the factors suggested 
here. 


The criterion 

Nothing need be said here regarding the importance of the 
criterion in vocational and aptitude tests. It is patent that 
the worth of any test or battery of tests dej^ends upon the 
character of the criterion with which they are correlated. Un¬ 
less the criterion actually represents lire ability or the aptitude, 
statistical computation is but vanity. 

In order that those interested in this st^idy may have com¬ 
plete evidence upon which to base a just opinion as to its valid¬ 
ity, the criterion is described in considerable detail. 
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The subjects 

The isubjeots woi-e two hundred ten young men from ten 
different sections of the course in “The lillemcnts of Public 
Speaking” at the University of Wisconsin. The young women 
in these sections were eliminated from the tests in order to 
avoid constant errors from sex differences. There were doubt¬ 
less inequalities in .speech training wliich could not be compen¬ 
sated for or avoided in the testing, hut so far as school training 
in vocal expression was concerned there were no marked differ¬ 
ences. Training in voeal expression is a less controllable vari¬ 
able than training in most other .school subjects. 

The material read intcrprclatively 

Austin Dobson's poem, “Tu Quoquo” which was used in the 
experiments described in tlic former p.aper® was read by each 
of the subjects. Two days prior to the reading, the oxperi- 
inentoi' gave each subject ii mimeographed copy of this selec¬ 
tion imd askcfl that careful preparation be made for the vocal 
interpretation of the material. 

Judging 

Ah each suljjcct read the assigned aclcction he was judged 
by every other student in his group. Thug, if there were 25 
subjects in a given group, there were 24 judgments on each 
reading. 

Each member of each group w'as given a ballot on which to 
record his judgment of the vocal expression of the several 
readers, At the top of each ballot were the following 
instructions: 

You are to give each reader a pcrccutagc grncle on vocal expressive¬ 
ness. If two rcadera seem absolutely equal to you, give them identical 
percentages. Try, however, to apply the aiune standard of vocal 
expressiveness to nil and to make atj fine diatinctioiia ns poHsiide, using 


* Andrew Tlioinna Weaver, Experimental studies in vocal expression. 
Journal of Applied Psychology, Moi-oli, 1924. 
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fractional perccn tRgca if ncceaflnry. After you have iiafliRiuul i)ercontago 
grades to all readeia, excluding yoiirseif, proceed to rank them f lom beat 
to worst on the basis of the percentages. 

The experimenter made sure in each case that the insLructions 
were thoroughly untlerslooil. 

All was now in readiness for the .scries of readings. As the 
experimenter called off Hie nainc.s of llic incUvidiiaLs within 
the group, they were set down on the ballots an<l Uic readers 
proceeded, to tlie rear of the room where a reading stand had 
been placed. The members of lJ>e group had been instructed 
not to turn, their heads so as to see the reader during the read¬ 
ing. Thus the influence of the visible symbols of si)eoch— 
facial expression, posture, movement, and gcstuvc~*\vaR elimi¬ 
nated from the judgment. Some visual memory iinfiges of 
the readers’ previous appearances before tJie class may liavo 
been reinstated by the uuditoiy stimiilaliou, but tlicro was no 
way of eliminating thi.s possibility in a group jnoro or loss 
acquainted with each other. In any event, if this factor influ¬ 
enced the result, it must have operated to allemuito tlie cor¬ 
relation between, the criterion uiid tlio tests raLlicr than to 
increase it. 

Compounding the judgments 

When all of the ballots had been properly marked llioy were 
collected and the rajilts were combined into a conrposito group¬ 
ranking. The milks assigned to each reader ivere added 
together and the readers were vc-ranked on the basis of the 
sums thus obtained; the first rank being given to tlie rc.adcr 
with the smallest total of ranks; second, to tlie next larger, and 
so on down to the lowest rank. Ranlc 25 in a group of that 
number was of course assigned to tlic I'cader with the highest 
total of ranks. 

There were several reasons for combining the ranlcs instead 
of the percentages; the principal one being Iho disparity of the 
scales used by the different judges. It wa.s felt tliat individual 
judges handle percentage grades .so differently that there would 
be greater definiteness of Tfieaning, and more of coimnon value. 
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in ranks than in percentages. Then too, it Rcemccl diflicult 
if not iinpossihlo to get a sulTicicnt spread in the percentage 
grades. Most students, like most teachers, always think of 
percentages in tonus of scliool gi-adcs. Tlicy tend to fix the 
lower limit at 70 or 75 and the upper at 93 or 100. Perhaps 
if Professor West’s studies in Judging’ had Idccmi available 
wlien these cxpcriinents Avere under way, a satisfactory use of 
percentages might have been possible. It may well be added 
that the use of percciitagos involves perplexing questions when 
we attempt to combine difl’ciunt smaller groups into one large 
group as was necessary in this case. 

The conversion of ranks i?ito linear values 

As explained in the preceding section, it was eSeential 
that some method of combining the smaller groups of subjects 
into one large group be found, if eocfllcionts of correlation were 
to liave any liigli degree of reliability. Since the groups were 
of uneciLial size, this problem seemed well nigh insoluble. Given 
unsclcctcd groups of unequal size, how was it to be determined 
jiifit what the different ranks meant on a com7non scale? 

Moreovc]’, so long as our data is in tenns of ranks we are 
restricted to the use of such cociricicnts of correlation as may 
be computed from ranked data: viz., Spearman's and its deri¬ 
vatives. There has been a good deal of question among atatis- 
ticians as to the value of Spearman’s coefficients and a growing 
insistence upon the use of a formula which takes into account 
the amount of differences in scores or grades as well as tire order 
of ranks; viz., Pearson's productS'-momont method. 

Moreover, it is held to be improper to use Speannan’s 
coefficients in the regression equations which liave been 
developed for weighting tests. Therefore since the criterion 
is so frequently a series of ranks, some method had to be worked 
out for converting ranks into measures available for use in 
Pearson’s fonrmla. Hull h.as made possible the .solution of 

’’ R. W. West, Methods of computing contest nenros. QuarLcily 
Journal of Speech Education, October, 1919, pp. 319 to 3311, 



166 


ANDREW THOMAS WEAVER 


both problems confronting ua nt this point; viz., tlio combining 
of the several groups of subjects into one hirge group and the 
computation of Pearson's coefficients of correlation from ranked 
data.® These things are accomplished by a formula for con¬ 
verting ranks into linear values oi\ a common se.ale, Hull says; 

"In translating the ranks into linear units, it is assmuocl that 
the ability in question is distributwl suceoi'ding tt) the law of 
probability. .... Of cour.se this is only uiJproximatGly 
correct, but it ia exact enough for prtt,cti(uil piirposea." The 
foi-mula is; 


Per cent = 


100 (c - 0.5 ) 
n 


where c = the ranks of a subject and =* tlm ninnbcr of .sub¬ 
jects in the group. "The per cent value is roughly u percent¬ 
age expression of the distance in rank of a given s\ibject from 
the extreme of the distribution ranked as no. 1." In this 
experiment, a 100 point scale was used. The ranks within each 
group were converted into these <*,oinmou Un(MU' values and 
then the groups were all put together assigning to each subject 
hia score on the common 100 point scale, Hull gives a con¬ 
venient table for the conversion of ranks into liiieur values, 


The reliability of the criterion 

As already stated, no argument is needed to prove that the 
validity and reliability of the measures coiistitutiug the crite¬ 
rion are of basic importonce in the attempt to .set up tests of 
any aptitude, skill, or capacity. Have wc deseribed a criterion 
which is essentially valid and reliable? 

No ready and simple answer can be made to this vital query. 
I take it that no incontrovertible evidence can be adduced to 
establish the reliability of any criterion which is constituted 
out of the opinions and judgments of human bcing.s when there 
is no objective realitywithwhich the judgment can be compared, 
If we have a scries of weights varying from one to another by a 

® C, L. Hull, The computation of Pcaraoti’n r from vaiikod data. 
Journcl of Applied Psychology, Dcccmbor, 1922. 
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just percci)til}lu iiicroint*nt wu can toll how ruliable tlie judgment 
of a given subjooi or grouj) of subjects is by !i coniptirisoii of 
the judgment with the objective reality—tlie series of weiglits. 
But obviously there is no such simple way of cletcrniining bow 
(iccuratcly an individiuil or a group of individuals judge ability 
in vocal c)xi)r('ssion, I fori* we ar(‘ dealing with an intangible 
qij/uhily of II difforonl. order. Vocal expression is uii aestJuitic 
mattei'. It involve.s, if indeoil it docs not subsist in, the hcarer'.s 
reaction and eonsecinently excellence in it may l)e said to exist 
only in the heare.r’s opinion. 

Therefore, it would seem that the only po.ssiblo test of our 
criterion must be: docN it accumiehj repremii the opinion of 
hearers in {jenernl? If it does, who shiill gainsay its validity? 
T]\e one availidde way of detennining the quality of the com¬ 
posite judgment which is to represent talent for vocal expres¬ 
sion is then the testing of this composite as to its consistency 
within itself. 

The extent of agreement hetweeu the composite judgment of 
one-h/i)f of tljc group and the eomposilc judgment of the otlior 
half, hirnishcs .Home basis for an opinion as to the degree of 
probability of agreeinciit between the judgment of this whole 
group and that of another whole group. Accordingly group 
judgments were split in two. To illu-strate: if there were 24 
judges, the procedui'c was as follows: 

1. The grouj) of judges was divided into two groups of 12 
each. 

2. The ranks assigne*! to each subject by the twelve judges 
in each of the two suh-groui)s were ad<led. 

3. Tire sui)jc!cts were rc-ranlcctl on each sub-group's total of 
ranks. 

4. The j-iinli.s representing Urn two judgments on each sub¬ 
ject were converted into linear values. 

5. The eoefhci(!iit of correlation between the two composites 
representing tlie two sub-gi-oup's judgments was computed. 
(J^earson’s products-momeiits formula). 

Thi.s computation wa.s made for five representative groups 
with results as shown in the following table. 
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GHO«p 

Kounen IN anoui> 

r rrrw txN two 
HU tj-oiioui'a 

1 

24 

+0.022 

2 

26 

+0,912 

3 

26 

+ 0.018 

4- 1 

26 1 


5 

26 ' 



Dogs it not seem a wo.nuntal>lc aaaumptioii Lhiit, if the judg¬ 
ment of tlie smallev sub-gvoiips agree to this extent, tlie judg¬ 
ment of another whole group on tlio datii in question would 
agree even mote closely with the judgment of this whole group?® 
And if so, have we not a reasonably reliable moasuve of vocal 
expression? 

Some QUO may raise a question as to t!»e cxperLiiess of the 
judges. It may possibly be urged that the criterion should be 
made up from the judgments of Dioso competent to express 
an expcit opinion as to wimt constitutes effective vocal expros- 
aion. In answering this objection, we may well inquire as to 
whether an opinion which fails to conform to tlie judgment of 
a group of intelligent people can be accepted as expert and, if 
so, in what sense. I think that we may safely ooneUule that 
our criterion expresses with a reasonable degree of accuracy 
the typical judgment of intcIligGnt persons as to whut vocal 
expression in reading means. 

The tests 

In choosing the tests to be tried out in the attempt to build 
up Q battery wliich. should show significant correlations with 
our criterion, several general considerations had to bo kept in 
mind. Tirst, it was felt to be impracticable to use individual 
tests, It would have been impossible in any reasonable amount 
•of time to test a number of subjects large enough to give any 
high degree of reliability to the coiTelatioiis which might appear 
Tlien too, the usefulness of any battery of vocational or apti- 

® K. Gordon, A study of oeBthetic iudgmentB. Journal of Experi¬ 
mental Psychology, February, 1923. 




liXrKHIMJ'-NTAT^ HTUDIKS IN VOCAL. RXVUKHfilON 169 


tucle tftRtft is <liie(^tly dpimndcnt upon tUnir availability for 
group uso- 

The i^ccoiul principle! wliich Kiiidcd in tin; choice of tcata waa 
that of simplicity of trolmifiiu! in Kiviiig and RcoriiiR them. If 
tests arc to be of ivn)' p‘in*ral usefuliio.'^H limy iniiat bo easy to 
give and easy to scfn’c, and they must have some riiiiKo of adapt¬ 
ability willi re.speel. to tlm .size of Uu; ^roiipH which can be 
tested. 

Finally, testa which .seemed to olTor the po.ssibility of dupli¬ 
cating caeli other were avoided. The aim, as in all similar 
cases, was to nsscniblc a buttery of le.st-s wliich should yield the 
highest possible eorrelutioiiH with the criterion and, at the same 
time, the lowest posHiblo intcr-coiTclations among themselves. 

It was obviously imprAC.tinilde to uUempt tests of all the 
factors noted in our toiilativc analysis of vocal c.xpression. 
Leaving out the sewmd uud thirtl cAtegoviea, 6'eiicrrtt Intelli¬ 
gence and Artflilinn r(unain and the.se were the peculiar objec¬ 
tives in the selection and use of the various tests which were 
tried out and from which the biitt(*ry was finally asst'rublod. 

Two tests of g('n(?rid iiihdligema; were e.s.saye(I; viz., Army 
Alpha and Tenuaii’H riwisioii of the Binet-biinon word list. 
After BOiue prelim liuiry experimentation, the. foviuer was aban¬ 
doned in favor of the latter. (loinputatioiiB showed that the 
army lest was not more closely i’elale<l to the criterion and that 
it was sub.stantlally duplicated in the slmjjlcr voeahiilary tc.st. 
It wna not dilliciilt to fore.see tin* negligibh! advantage which 
would rcsiiH from the coiiihinalion of these two t<ist9 hetweon 
which the coeflKdent of correlalimi in in the neighborhood of 
d-O.CO. 

For measuring thn various phases of audition tlie mo.st promis¬ 
ing available tests \ve,re »SeasU<»rp.’s group measuvea of muaical 
talent, The phonograpli records, (A7o3(3, ATHIl?, A7.538, 
A7539, and ATolO) is.sued by the I'Mucational Department of 
the Coluinijia (iraphoplioiie OoinpaiO' make possible group 
measurements of nam- of (nlch, ficnac of intomln, .s-ca.se of time, 
sense of consotinnri-, and tonal memorif. 
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Tims the toiitative battery o'i tiJHl.s was narrowcal down to 
tlie A^'ocabulary test iuvd tlin live Soashovo pUunoi'vapb tests, 
All of these tests can i)e. given cxixMlitiovisly aivd (‘(I’e.etivoly to 
gi’oups of any size hy any expoiiineutei’ wlietlu'r lu? is particu¬ 
larly skilled in tlio teehTmuie. of [nsyeliological teHtiiig nr not. 

The instructions givcjn in connection wil.li llu^ vocalnilary 
test were a.s follows: 

You are to iuiUeulc your kiuwlc<lKC <‘f t.Uu iinMuiiug of carU word ou 
the list by filling in thcblniikHpnco after Itio word in one of three ways: 
with a defimtion of the word; \vi tU asynouy in; or with a Heutoucc, clause, 
or phrase in which the word is correctly niid uimnil)igiiou9ly used. If, 
from what you write, it is not reasouably certuiu that you know tho 
meaning of a word, it will be marked wrong. 


TAni.E i 



LOWE.HT 

iiioiiErtr 

mkah 

ff 

Sense of pitch.. 

-10 

1 03 

' 70..'53 

' 10,D1 

Sense of inteneity. 

Oil 


89,18 

0,71 

Sense of time... 

.Tl 

93 ' 

79. H ' 

0.23 

Sense of couBonance. 

U 

90 

09,17 

4 43 

Tonal memory. 

12 

lOP 

70.00 

17.18 

Vocabulary... 

12 

90 

75.07 


Criterion. 

11 

80 

50,00 

18.77 


The subjects were given as much time ns nccossaiy to fill in 
the whole list. Tliia usually required the grealor part of one 
class period (fifty minutes). It was not thought noccssaiy or 
helpful to check the time factor in the tesLs. 

One examiner marked all of the vocabulary tests in order 
that there might be aminiinmn of variation in the staiulavd of 
correctnes.s applied. The score is the number of correct an.swcrs. 

The Sen,shore testa were given in strict accordance with the 
directions in the manual of instructions furni.slied by the Col¬ 
umbia Company with the phonograph records. In the pres-, 
enti experiment each of the five teals was given twice and the 
score ,ns,signed to each subject was the avorage of his two scores. 

In table 1 are presented tlic lowest and highest .scores, llie 
meanH, and the standard deviations, in the five te,st.s and tiie 
criterion. 
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Corfficiontfi of corrclaliofi of Ike zero order 

As in nil Hiinilar (!ns(;H, wr must limt compute all poH9il)le 
zero order coenicioTits of corroliiiion between the criterion and 
the tests and aiiionp; the teslH llmmsolves. 

The fonnula used is an adaiilaiion of tluj standar<l Pearson's 
proclucts-nioiiKMits fonuuln: 

This fonuula yitdds valuoa absolutely identical with those 
obtained by the use of the standard formula and it has obvious 
practical ndvautaf^cs. Jt may ho observed tliat the two radi¬ 
cals are respectively the equivalents of the two standard 
deviations. 

The following table shows the complete list of zero order 
coefficients. 



SEHHIl or 
rra,‘ji 

aBKBB OP 
HTTCKBirr 

BBNSE or 
TIUB 

anNnn of 
CONHO- 
r/ANCE 

TONAL 

URUOIIT 

VOCABO- 

LAHT 

Vocnl expresaion,. 

-1-0,4847 


+0.1040 

+ 0.3170 


+0.2742 

SoDso of pitch. 


ifWM 

+0.3029 

+0,7780 

+0.5224 

+0.2402 

Sense of intensity 



+0.22S7 

+0.2412 



Sense of time. 





iflKM 

+0.0782 

Sense of conso- 







nanoo. 







Tonal memory..,, 






+0.2754 


A casual inspection of the above data at once raises the ques¬ 
tion as to whether it is worth while to attempt a combination 
of all of the tests in the proposed battery. The most dubious 
candidate for inclusion seems to be the sewjc of consonance /eel. 
The correlations of this test with the others are so high, 
particularly with sense of pitch and tonal memory, that it is 
extremely doubtful whether it would add anything to the pre¬ 
dictive value of the coinbiuatiou. Some preliminai-y computa¬ 
tions showed clearly that it would not, and consequently it 
was dropped from consideration. 
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After the eliminjition of the*, kchhc of cou8(nuu\co test the six 
reniaining vuriablcs are: 

1. Criterion (vonnl t‘xj)rcfl»ion) 

2. Sense of piU'h 

3. Berne of inleoiiily 

4. Sense at lime 

5. TonnI meinnry 
0, Vocftbuliiry 

The 7-cvQ nvdev coefficients i>f con(dation jive: 


hi = 

H- 0.J817 







ni » 

4-0.1817 

ni » 

4- 0.3170 





rw »" 

4-0.1010 

ni •= 

4- 0.1020 

fii “ 

4 

0 22:.7 


Tl» « 

+ 03IUB 

ni * 

4-0SS2I 

r»» “ 

■V 

(12010 

?«i “ -1- 0 2730 

hi “ 

4-01712 

*11 ■» 

4-02162 

* 

- 

0.0022 

hi 4 - 0.0723 


Coejjicienls of viuUii>k ami parlinl rorrcUtliom 

It was thouglit to be a(lvisa])le to cotapiito i)m o.nodicienta 
of multiple correbilion, (iZ), for Yarial)l(*« 1-.*) iiicliiKivc and for 
vavia,blca l-G iiicUisivo, and to work out regression etinations 
and prediction fonnulac f(»r each of tlio two groups of vuritihlca, 
A complete list of tlic partial coefl’ici(*nts iie(5dcrl for tliese 
computiitions is hcve.witU proaeuted. 


Pariial corrctcifion cecjfi’cienfa of Ibe firH order 


fi\.\ * d-0.0332 
Til a *= +0,0505 
riii = +0.1293 
n«i = +0.1827 
rn.j *= +0.1429 
rj,.i = +0.0440 
rae.a = —O.OOtl 


r«.a « +0.1482 
Ui.i « —fl.OOlO 
in.* = +0.1772 
rj*, = +0.3774 
ri,» = +0.1210 
rH,» = +0.1072 
ri,.i * +0.1975 


vaj.» « 4-0.2539 
Tii.i « +0.1917 
riD,6 = +0,1245 
ra,.» =» '|-l).180l) 

i-M.i = -0.0077 
Tit t = -0.0043 
Vitt * +0,2900 


Pflr/i'al correlation coefficients of the second order 


Tn.ii = +0.0523 

!■»» 13 = +0.1280 

i-» jj = +0.1867 
r<j,a, = +0.1434 
r« 11 — +0.0110 
rn.aa = +0.1823 


Tuit = +0.36S4 
Tn«= +0.1039 
7-1,« = +0.1990 
r«« « +0.2271 
I'm u = +0.1270 
rM« » —0.0C80 


I’ll M — +0.3G11 
Tit it = +0.1010 
Tai js — +0-1534 
r-js ,* = +0.14(18 
rn as « +0 0070 

IU..S » +0.1101 
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Partial corrclulion cocffidcntii of the third order 


ru.m = -l-Q.OMh 
n.-m = -f-O.MDl 
= —O.Ol'lO 
= ■I'O 02H0 


rii.m s- H-0.121<) 
n«.M4 = '1-0.1803 
r,*.,,, == -j-o.l.saf) 
ri^.M = -1-0.3027 
== -1-0.2070 


Tjo m = -HO. 1470 
J'i3.4si} = -|-0.3409 

^13.no = -1-D.1200 

J'aj-Hd = -HO.2383 


Partial correlation coejjicicnisf of the fourth order 

rij.diia =* -HO.3333 rii.^us -HO 0320 fdu.iiis = —0.0203 
— -|-0.0I02 =* -hO.OyOl) J’u.iaji = -H0.1G37 


Tliere arc always two ways of writing t)ic fonmila for the 
cooflicicnt of nuiRiiilc correlation.*’* For jive variables these 
arc: 


(2) Ii,(3Ui) = Vl - (I - r;,)(l - - rlJil - 

In the present instance the two formulae yield; 

(1) li = +0.4000 

(2) It = '1-0.4020 

respectively. Thu slight discrcjj.ancy i.s doubtless due to 
dropping off decimals. Tims it may bo foreseen tlrat the 
four tests when given optiinuiu weights and coinbinecl will 
yield a coefficient of corrolutiori with tlic criterion about 0.01 
higher than does tlic first test singly. 

The two writings of the multiple coirelation foimula for six 
variables are; ^ 

(1) 

(2) = vrra-r-;,)ci- 


‘"G. tJ. Yule, Introduction to the theory of atciLiatics. Clmrles 
Griffin and Co., 1910, pp. 248 and 249. 

Curb IlosaiiDw, The nimlyais of mental fiinctiojis. P.gycfiological 
lloview Monograph Supplements, Vol. XXIV, No. 5, pp. 17 to 20. 
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These yield rcspectivob': 

(1) R =■- -1-0.5200 

(2) R = -l-0,520a 

indicating that the {ultlilioii of the vjH'iiliulnr.v ti'.st raises the 
predictive value of the battery approxiinali'Iy (1,025. The 
gain over the correlation between the evitmon iintl tl\e brat test 
is disappointingly alight. It shows that when correlation 
between one test and a criterion is very high, it is impossible to 
raise the correlation snbstantiaUy if additional tests have any 
considerable tendency to correlate witli the first test.** 

Partial standard 

In preparing for tlic solving of the regression eciuations for 
the two sots of variables, we next proceed to compute the neceS' 
Baiy partial standard deviations. Tlic standard deviations for 
the six variables may be found in tabic 1. 

Koaanow gives fonnulac for five partial standard deviations.'^ 
Those for six partial standard deviations written by analogy 
from Bosanow’s formulae arc: 

tTipJim O'! Vl 

* ffa Vl 

O'!.,,,*, = <rsVl 

‘Ti.Hii, “ <riVr 

= tfflVl 

The foimilae for the partial standard deviations yield the 
following values for the live variables: 

C, L, Hull, The joint yield from tcama of testa. Journal of Eclu- 
ofttional Psychology, October, 1023, pp. 300 to '100, 

Curt Rosanow, op, cit., pp. 30 to 46. 


“ r’ Vl - r\ . Vl - r’.. Vi - r' ... Vl - 


- r' Vl - r' Vl - r.. Vi - t' . Vl 


-r* Vl - r' Vl -• r* Vl 


Vl “ 


“d. Vl-rV.Vl-r’. Vl-r’..Vl- 


— r* Vl — r’ Vl — r’ Vl — r’ Vl — 


-T* Vl—T* Vl —r* Vl-r’ .Vi-t' 
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< 71.2941 = l(). 2 CfiO 
crams = 8.3:^52 

cTj IMS ~ 5.3S87 
<74.1296 = •').7i)95 
< 76.1294 = 14.‘1003 

and the followin^r values for thcs six variiililos; 

<71.39491 = lG.02i'i8 
<7a 19496 = 8.3017 

(79.13496 = •» 3S1U 

<74.12966 = 5 7083 

<78.11946 = 14.2027 
<79.11946 = 9.0878 

Reffi'cssion er/ualion and prediction formula for criterion and four 

texts 

Wc are now in po.ssossiou of nil the (lata needed for tlie solu¬ 
tion of tlio two ropres-sion equations which have boon oiir ulti¬ 
mate ol)]ectlve8. us liist write and solve tlie ociuation for 
five variables. Tho formula follows: 


*1 




e,. 






’’ 11411 


nil 


When the prcjper values have been stibatiluled in thivS formula, 
wo have: 

•ti = 0,0883x1 + 0 0G94.V, + 0.0907.V4 + 0,1377 a:6 

Before vewritiiiR this equation iu the form useful for work 
with the raw scores, (X) we may cori*cct the wcifrhts in such a 
way as to restore the original distribution of the grades on the 
criterion. Theoretically our a on the criterion should b(! 20. 
In the present case it was 18.77. This is the first factor for 
which wc must compensate. More important than this, 
however, is the condensation of the prospective distribution 
which would result from the use of tlie weights just obtained 
for prediction piirr)Ose.s, due to tlu; fact that the eooflicient of 
multiple correlation, (I£) is 0.40U9 instead of 1,00. If we should 
attempt to use the weights just olitaiiied to predict scores on 
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the criterion we shorild find ourselves imivblc to predict either 
any very good or very poor readers—our weights arc too small 
to spread the predicted scores out toward Uv(i extremes lvs wg 
find the actual scores spread. 

Therefore, we restore tire original spread liy multiplying 
each of the weights by a coiustant term obtained from the fol¬ 
lowing formula; 


tr'x 



Where c = the constant term; a^i the standard deviation 
desired in the predicted scores; u\ the actual standard devia¬ 
tion of the original criterion scores; and li the cooflioient of 
multiple correlation. Substituting we have; 

20 

c =-= 2.M13 

0.4969 X 18,77 

Multiplying the weights in our rogi-e'Ssion equation by this 
constant value, we convert our regression equation into a 
prediction formula: 

Xi = 1.4759a;, 4- O.ldSSi, + 0,2076x4 + 0,2953a:j 

Substituting the moans of the variables and combining numeri¬ 
cal values we arrive at the form of our prediction fonnula which 
ia available for immediate use willi the raw scores on the tests; 

Xi « 1,4759X, -b 0,1483X, -b 0.2075X4 -b 0.2953X6 - 113.3278 


Regression equation and prediction-/ormuia/or criterion and five 

tests 

The working fonnula for six variables is; 


_ _ ^i-um _ 1 

Xl » rjy.Mja ^i'T - 


®a-b fu 


^4+ — 


Zi -hr, 


U.11H 

O'm.UMt 


If' Hull, Prediafcioa rormuloc fot tcama of cwptitude tcata. 
Journal of Applied Psychology, September, 1023, pj). 277 to 281. 
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Substituting the proper values we have; 


= 0.6333xg + 0.1204s, + O.OgOIa:, + 0.1026x6 + 0.2970x, 

The constant term by which theac weights must be multi¬ 
plied to convert the regrcasion equation into a prediction 
fonnula, as before explained, is; 


20 

0.62X18.77 


= 2.049 


The correct weights are then: 

xi = 1.2076xj + 0.2467X, + 0.1840a!« + 0,2102x6 + 0.6084x. 


Substituting (X—M) for (x) and combining the non-literal 
values as in the preceding ease we have our prediction foraiula 
for the five tests: 

«= 1,2070.Y, + 0,2407Yg -|- 0. ISdOY, -}-0.2102Ys + 0, COSOYj - 146,3294 

Now if these weights are correct we should be able to go back 
over the scores of the 210 subjects on tlie five tests and predict 
scores on the criterion which will coiTelatc with the actual 
scores to the extent of our R which for the criterion and the 
five tests was +0.5200 In order to facilitate these calcula¬ 
tions, n table was prepared showing all possible products of the 
respective weights by the scores made in each test. 

The coefRcient of coiTelation between the predicted scores 
and the actual scores, oa computed by means of our adapted 
products-moment formula, is +0.5098 which is a little short of 
the true figure. This may be the result of slight errors in cal¬ 
culation, or it may be due simply to the dropping of decimals; 
all decimals were dropped from the predicted scores. The 
mean of the predicted scores is 49.98 as compared with 50 for 
the actual scores, a very close approximation. The tr for the 
predicted scores is 19.82 as against 20 for the actual scores. 
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I BKNfiK o»' I H1 :k>)k ni' I .. i 


acoiiB 

BKNrtK Of' 
I’lTCIJ 

Xj 

ai:K>te ot* 
iNTKssirr 

Xj 

bbsht; (If 
TIME 

X| 

TxI'AI, SIKMii) 

'’OC*\lic 

V 

10 

11 




•2 102 

•v« 

12 




2.3J2 


13 




2.522 


14 




2.73;! 


15 




2.«h;i 


IQ 




.‘Mil,’} 


17 




3 30,3 


18 






19 




3.7S4 

3.004 


:o 






21 



4.201 


22 



4,4M 


23 




4.024 


24 




4.835 


25 




5.015 


26 

^ 1 



5.255 


27 




5.405 


26 




5.075 


20 




5.830 

O.ODG 


30 






31 




0.300 


32 




0,510 


33 




0.720 


34 




0.037 


35 




7.147 


30 




7.357 


37 




7.507 


38 




7.777 


30 




7.988 

8.198 


40 

51,880 





41 

53.177 



8.408 

2-1.314 

42 

54.474 



8.018 

24.053 

43 

65.771 



8.828 

25 561 

44 

67.068 



0.030 

0.249 

20.170 
20.778 
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TABLE 2—Continued 


bCOIlS 

BESHE OF 

rrreii 

X, 

6BNBE or 
INTENBIrY 

Xi 

BSNgg or 

TIME 

Xi 

roNAL MRuanY 

Xi 

VOCADITLAnY 

Xi 

45 




9.459 

27.387 

40 




9,009 

27,996 

47 

00.059 



9.879 

28.604 

48 

02,250 



10.090 

29.213 

49 

03,553 



10,300 

29.821 

50 

04.850 


9,230 

10.610 

30,430 

61 

06.147 


9.416 

10.720 

31.039 

52 

67,444 


9.699 

10,930 

31.647 

63 

68,741 


9.784 

11,141 

32,256 

64 

70.038 


9.068 

11,351 

32.804 

55 

71,335 



11,601 

33.473 

56 

72.632 


■^9 

11.711 

34.082 

67 

73.929 


10.522 

1 11.981 

34.690 

68 

76.220 


10.707 

12,192 

35,209 

69 

70.523 


10.891 

12.402 

35.907 

00 

77.820 

14.802 

11.076 

12.612 

36.616 

01 

79.117 

15.049 

11.281 

12.822 

37.126 

02 

80.414 

15.295 

11.445 

13.032 

37,733 

63 

81.711 

15 542 

11.030 

13.243 

38.342 

04 

83.003 

IB 789 

11.8U 

13.453 

38,950 

65 

84.305 

16.036 

11.009 

13.063 

39.559 

66 

86.602 

16.282 

12.184 

13.873 

40.168 

67 

66.809 

16.629 

12,383 

14.083 

40.776 

68 

88.196 

10.770 

12.653 

14.294 

41.385 

69 

89.493 

17.022 

12.737 

14.604 

41.993 

70 

90.790 

17.209 

12.022 

14.714 

42.602 

71 

02.087 

17.616 

13.107 

14.924 

43.211 

72 

93,384 

17.762 

13.291 

15,134 

43.819 

73 

94.081 


13.476 

15.345 

44.428 

74 

95.978 

18.260 

13.060 

15.555 

45.036 

75 

97.275 

18.602 

13.845 

15.765 

45.645 

70 

98,572 

18.479 

14.030 

16,976 

46.254 

77 

99.869 

18.906 

14.214 

16.185 


78 

101.100 

19.243 

14.399 

16.390 

47.471 

70 

102.463 

19.489 

14.683 

10.006 

48.079 
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table 2—Co/if/urffti 


80 

81 

82 

S3 

Si 

80 

87 

88 
SD 

00 

91 

02 

93 

04 

95 

90 

97 

08 

00 

100 


SENSE Ot* 
PtTCll 

X, 


103.700 

105 057 

100.354 

107.651 

IOS.948 

110,2-JS 

111.542 

112.839 

114.130 

115,433 

110.730 

118.027 

119.324 

120.C2I 

121.918 

123.215 

124.512 

125.809 

127.100 

128.403 

120.700 


HENriB or 
INTraHirr 

19.730 
19.083 
20.229 
20.476 
20.723 
20,969 
21.210 
21.463 
21.710 
21.956 

22.203 

22.450 

22.696 

22.943 

23.190 

23.430 

23.683 

23.030 

24.177 

24 423 

24 070 


OCNhE (»■ 
TIME 

X. 


11.708 
14.95.3 
15.1,37 

15.. 322 

15.. 506 
15,691 
15,676 
10.000 
1C.245 
1C.430 

10.6M 

10.790 

16.983 

17.108 

17..352 

17.537 

17.722 

17.900 

18.091 

18 275 

18.460 


TONAL MeuoilY 
Xl 

16.81(5 
17.02(1 

17.. 3.30 

17.. 147 
17.057 

17.. 807 
18.077 
18,287 
18,498 
]8,70.S 


18.018 
ID.128 
19.338 
ID.549 
19,760 
10.009 
20.170 
20..380 
20.600 
20.810 
21.020 


VOCADUi^^ny 

X, 

48,688 

49.297 

49.005 

50.514 

51.122 

51.731 

52.340 

52.948 

53.557 

54.105 

54.774 

55.383 

55,091 

50,000 

57.208 

57.817 

58.420 

50.034 

50,043 

00,251 

GO.8C0 


Summary and conchmomt 


tests com- 

ne-ver ^ttemuted to asImWeT who I„.ve 

consider a coefficient of +0 52 tof'’“'’iw tests may 

may be .isserted that a rolatioiishi ^ 

of tins size means that tiie predfet^T^"*^'' "" Roemdent 
of the tests will be wrong as fre^T 
Ihis attitude rests upon a failn^r 
nature of correlation. ‘ ° I'ndcrstand the essential 

There are doubtless present 
ors which attenuate our coeVln;' 

tors should be noted. two sudi f,ic- 
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Ifiaccuracy of the measures 

Although the final score on each tost was the average of two 
trials, it was probably still some distance from an accurate 
measure of the sulijocts' true ability. One reason for this is 
the inevitable confu.sion between the physiological and the 
cognitive thresholds in the Seashore tests.*’ It was not unusual 
to find a subject who in one of his records on the pitch test, 
usually the first, distinguished between the two tones in some 
of the columns where the difference was relatively large but 
confused the higher with the lower. Sucli a subject evidently 
knew that the two pitches differed even though he was mistaken 
as to the direction of the difference. In other words, the 
record showed a poor knowledge of pitch rather than a poor 
sense of pitch. 

If time penniited, all subjects should be given training enough 
to obviate such gross inaccuracies of measurement. There can 
be no question but that they cut down the coefficient of corre¬ 
lation. On this basis we are justified in maintaining that if 
the measures were accurate we should probably have a higher 
correlation. 

As was stilted in the preceding chapter, the fonnula for the 
conversion of ranks into linear units presupposes a symmetrical, 
bell-shaped distribution, Since, from a careful examination 
of the data, it is doubtful whether the distribution actually 
confoims strictly to this standard, the application of the fonnula 
probably introduces another factor of attenuation. The one 
comforting aspect of this situation is that the resulting correla¬ 
tions arc less than the true correlations, and that our conclu¬ 
sions as to the relations between tests and criterion err on the 
side of modesty rather than over-statement. 

Importance of the pitch factor 

One fact which seems to emerge unambiguously from the mass 
of coiTclations, fntercoiTclations partial corrolalions, and 


** C. E. Softshore, op, eit., p. 52. 



182 


ANDUKW THOMAS WBAVKK 


multiple coi’relntionvS la that tlie sense of i)itch is of central 
impoi-tance in aiulitoiy experionee y-iul nj vocal expression. 
Since the test of sense of pitch is corivlfitcd with onr criterion 
to the extent of 4-0.4847, nnil since tlin addition of four other 
tests raises this figrre by less than 0.04, it bciioinca apparent 
that aense of pitch somehow is en\TyiiiK of the load. 

of pitch anti inleUiyencc 

Seashore asserts that sense of pitch does r\ct vary with sex 
and that it is not correlated with intelligence. It may Imve 
been observed that there was considerable correlation l:)etween 
the Bcoies on sense of pitdi and vocabulary. While 4-0.2462 
is not high, it is approximately six times its probable error 
which is only 0.0431 and it therefore seems to bo real. Sea¬ 
shore's conclusions on this point rcste ''upon evidence from 
various angles in many tlioiisands of cases.” The ono case 
cited is vague, but it rests upon a correlation between teachers' 
estimates of pupils' school ability and their scores in sense of 
pitch tests. The etatietical method used was a quintile table. 
Even here the results indicated a slight positive relationship 
which Seashore admits. He accounts for this by saying; 
“Some children are so baclcword mentally that tlioy arc not 
able to do credit to their actual psycho-physio capacity,” 
It seems to me that, while tliis explanation may bo correct, it 
would be altogether simpler to conclude that there is some 
correlation. 

I gave the Army Alpha and the Seashore testa to 94 subjects. 
The coefficients of eorrolation (Speannan's Rank Method) 
between the scores on the Army testa and the scores on the 
Seashore tests were: 

1. Army Alpha and dense of pitoh *=» -fO.35 

2. Army Alpha and gense of intauglty = -1-0,24 

3. Army Alpha and senac of time « 4-0.12 

4. Army Alpha and sense of consonance = -1-0,06 

5. Army Alpha and tonalmemoTy = -{-0.20 
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Iviplir.ntiona for the teaching of vocal erpression 

What is thoi'R in the data brought fortli Ijy these studies that 
may be of practical significance for those whose major interest 
lies in teacliiiig vocal expression? Have we discovered any- 
tliing which is ijiunediately and definitely utilitarian and, if so, 
what? 

If we are justified in our tentative annlj'sis of talont for vocal 
expression, then it behooves us to examine carefully the ele¬ 
ments which wo have licen testing witli a view to ascertaining 
which of tliom, if aii}'^, are susceptible of improvement through 
training. For cxainyjle, if the sensitiveness of the ear to pitch 
differences is associated with skill in usingthe voice expressively, 
then we should consider the question of improving and using 
this capacity in the student of vocal expression. 

Seasliorc, iSinith, Bw/Tuiii, and others agiee that the sense of 
pitch cannot be iinproved by training. Such improvement in 
discrimination as arises from practice is held to be the result of 
bringing the cognitive threshold down toward the physiological 
threshold. In one statement Seashore rather confuses his 
stand by remarking: “The training in agreeableness of speech 
may furnish more rcfiiieincnt of tliQ sense of pitch than instruc¬ 
tion in the piano docs.” It may bo wondered how anything 
can “refine” that which is incapable of modification tlirough 
training. It would sccni clcsir that, whatever the essential 
nature of the improvement, every effort sliould be made to 
develop the cognitive aspects of the sense of pitch as completely 
as possible; the ultimate aim l>eing to make the cognitive and 
physiological limits of differential audition coincide. To this 
end, the use of the Seashore phonograph tests may be com¬ 
mended as furnishing a simple nud available moaiis for training 
in pitch discrimination. 

In so far as the Terman-Biiict-Simon word list is a bona fide 
test of general intelligence, it seems reasonable to conclude that 
as the capacity for the handling of concepts increases, vocal 
expression impi'Ovc.s. Cci-tain it is that the cotimionplace 
maxim of speech teaching, viz., that impression or intcllcetual 
assimilation must precede expression, finds support in th(!se in- 
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vcstigations. It is scarcely poasil)le to place too much oiuphasis 
upon the necessity for imdcrstiHuUng aiul appj’cciating the 
meanings of words whieii arc to he uttered in interpretati-vo 
rending. 

Since each of these factors of vocal expression is important, 
individual differences in tliein among studonts hocomc signifi¬ 
cant. By reference to the scores given in llin pvnoeding chap¬ 
ter, we may gain some appreciation of the Bprend of distribution 
in these auditory capacities. Seashore saya: 

One person may hear a difference of -J' d.v., Icaa than of a tone, 
wliereaa another may not be able to hour any arnnller difference thnn a 
half tone or even more; covmtmtS i d,v. ns the bent nml 50 d.v. as the 
poorest caae observed, it appears that one rany be at least two hundred 
times as keen na another in this capacity. 

Tho scores made by my 210 subjects in ail of the tests indicate 
differences of similar magnitude. 

The testa may perfoim a valuable service for the tcachor of 
vocal expression in suggesting the siguifienut liinitationa and 
the special capacities among the students. If, for example, a 
teacher gives the students the pitch test and finds that a particu¬ 
lar individual has a very bad ear for pitch difference, it would 
seem the part of wisdom, not to expect such a atuclent to make 
effective use of the pitch element in vocal exprcaaioii. Probably 
the best procedure would be to train the subject to compensate 
for such deficiency by substituting variety in volume, time and 
quality for pitch, changes. 

Future studies 

It should be clear from what has been said thus far that 
experimental studies of vocal expression and associated prob¬ 
lems are but beginning. If after having gone through the pvoc- 
esu once, one could recommence sucli a series of studies as has 
been described, it would be possible to do many things more 
effectivoly. As an investigator works through one problem, 
new problems and suggested methods of attack loom on every 
hand, If the present studies help to map out some slight 
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portion of terra incognita and to suggest ways by "which more 
may be surveyed, they will not have been wholly vain. To 
that end it may be worth "while to indicate briefly what now 
appear to be the future studies most likely to bear valuable 
fruit. 


Emotion and vocal expression 

Vocal expression originates as emotional response and emo¬ 
tion is being looked to 0101*6 and more for the explanation of 
many of the basic phenomena of voice. The work of Blanton 
and others has proceeded upon the thesis that abnormalities 
in vocal expression are directly traceable to stress, strain, and 
conflict in the emotional life. From time immemorial there 
has been n general agreement among teachers and students of 
vocal expression that the voice is conditioned and controlled by 
emotional states. 

It is not difficult to see how tliis idea has acquired its popu¬ 
larity. What we need at this point is some more generally 
accepted definition of emotion and more accurate ways of 
getting objective measures of emotional states and phenomena, 
particularly of emotional sensitivity and co7ilrol. We should 
seek to measure the sensitiveness "to emotional stimuli first of 
all. But more important "than this must be the type of emo¬ 
tional response. It would seem more than probable that unless 
a reader ia responsive to emotional values and suggestions, he 
is bound to be cold and inexpressive vocally. And yet it is 
quite conceivable that he may be too sensitive or at least too 
uncontrolled in his response. 

The plethysmograph, the pneumogi’aph, the cardiograph, 
the psycho-galvanic reflex, the verbal report, blood tests, etc., 
suggest themselves as possible methods of approach. We need 
objective measures of emotional responses and these objective 
measures must be carefully studied with reference to the psycho¬ 
logical states with which they are correlated. Then the capac¬ 
ity for vocal expression must be measured in some way and the 
relation between this criterion and the phenomena of emotional 
response carefully considered. 
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euro-irLusciilw'courilimilion and voice 

Voice is pvothiecd by the saitio vSort tif uiwihtiuisui us is mani¬ 
fested in Avallciiit^, bivafchinp, ruimlwrilhiA, cU:., viz., byllie 
contraction and relaxation of muscles. Ninnorous mnscles 
must work tosctlicr pinperly lo luiike articulate vocalization 
possible. It tlien appears ol)vioiis tlint skill and effcctivciiess 
in the coordinated use of these muscles deim’mincs vocal 
expressiveness, Here is a rich and exece.diuf^ly promising 
field for invG.stigation and, inoreovor, ouo whicli lond.s itself 
readily to cxperiincntal methods. Hero are im’olved tbe fol¬ 
lowing factors of voice control, according to Scripture's analysis 
already cited: reflex tonus, force of movomeiit, acciiii’acy of 
movement, precision of movement, nemmiev nf endrdination, 
quickness of response, and general voluntary control. We are 
indebted to Scripture for siiggeslion.s as lo how some of those 
various factors may be mcftsurcti. lie proposes that wm study 
muscle tonus with a tonal dyuauioinctcr. ITe also eK\ilLims 
method.? of measuring force of movement in ilio rospirutory 
muscles and in muscles of tlm lips and tongue. 

iScripture holds that vocal control is dc.pcudeut upon general 
voluntury control and that studies of nrm and linger movement 
furnish results which arc directly iipplieal)le Lo the problem of 
voice control. If wc accept this point of view, wc may go 
forward with some of tlie recognized mclhod.s for tlui study of 
reaction, time, speed of movement, accuracy of niovemcnt, 
etc. By applying the technique of correhiiion to our results 
wc may be able to interpret them in tenns of their relation to a 
criterion adequately representing vocal expression, 
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Among the factors that determine the affective value of 
any visual presentation (such as colorj subject, balance, light 
and shade), line foims have occupied an important position in 
the opinions of writers on Aesthetics. Cox^ says: 

Straight lines will always exproaa rigidity and sbiffnefjs while curves 
will express some sort of growth or motion. The vertical line is a line of 

stability, of strength and vigor.All tlicse chanictcristica of 

lines may be the result of ftflsoointion or they may luivc some deeper 
reason, but they are there, in the lines themselves, without regard to 
what the lines may be used to represent, and are the most valuable means 
to artistic expression. 

A ccoi’ding to Puffer^ 

The moment we touch upon line form, wc are already, in strictness, 
beyond the clomenta, Eor with form enters the motor factor, which 
cannot be separated from the motor innervations of the whole body. 

It is possible, however, to abstract for the moment, from the form ns a 
unit, and to consider here only what may be called the quality of a line. 

A line may be straight or broken, and if curved, curved continuously 
or brokenly, etc. That this quality of a line ia distinct from the form 
may be shown by the simple experiment of turning a spiral in dilTeront 
ways around its focus, The aesthetic effect of the figure is absolutely 
different in the different positions, and yet the feeling about the charac¬ 
ter of the line itself seems to remain the same. 

The very process of apprehending a line involves not only motor 
memories and impulses, but numberless ideal associations, and these 
oasociationg constitute tho Uno as truly as do the others. The impres¬ 
sion of the lino involves expression, a meaning which we cnniiot escape. 


1 Concerning painting, pp. 44ff. 

^ Ethel D. Puffer, Psychology of beauty, p. 102, 116. 
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Muiisterl3CTg® inlerprcUs the effects of lioca us follows: 

Evciy curve or line or spftcc division is thus iwycliologiunlly o system 
of eye movement aensation-s. The optical iiiiprcaaion, ns it is nt present 
and for itself alonCj may absorb our mind; then llie motor impulse to tlie 
□Tgivniam will diaehargo itself ond lead to localised Lensioirs and move¬ 
ment sensabions. 

The I'caiilfcmiiat be Hint the feelings ofatriviiiinid iininilei! Lluit go on in 
oiiisclvea arc not projected into our liody, hut into tlic viaiinl imprea- 
eions; just aa the optical .sensations were all the thne joining tliomaelvca 
with the movement aensatioufl of the eye mviaclcs, bo in thva ease optical 
aensationa nnd eye muscle eensalions arc fusing with scn.sntionB of bodily 
tension, and while the muscle sensations of the eyes give the local values 
cud diatanco rclationa to the light impresaions and thus build up ideas 
of georaotvical forma, these sensations of impulse and strain give to the 
optical form an element of force and energy. 

IVc ai'o contracting our muscles, but we feel os if the lines were pull¬ 
ing and piercing, bending and lifting, i)ro.ssing down and ]nishing up; in 
sliQvt, aa soon as the visual impression U rcully isolated and all other 
ideas really excluded, then the motor impulncs do not nwaUe actions 
which arc actions of ourselves, but feelings of energy which arc taken ns 
energies of tho visual forms and lines. 

HolUngwoi’lli,^ in diacussiwg the feeling tone of aclvovtiae- 
ments, says: 

This feeling tone of lines can be used to udvanUgo in representing 
advertised articles both by relevant nnd irrelevant cuts, nnd should 
also be consideved in the appropriate selection of type faces. The 
fecline tone of a lino depends upon three chief factors; its quality; its 
direction; and its cliavactcr, as straight or curved. 

LundhoJm® reports an expcrimeiitrfi,l study of the feeling 
value of lines. The problem is indicated in the following 
statement; 

Literature about art very often gives us descriptions of masterpiocea 
wherein pure lines are characterized by adjectives that indicate a more 
or leas emotional quality. Thus authors used to write about melancholy 
lines in lire paintings of Perugino, quiet linos iu eertain clnsaicnl schools, 


’ Hugo Mihisterberg, Principles of art education, p. 82fr. 

* II. L. I'loUiugwoi'th, Advertiaing and aclliug, p. 142. 

® The affective tone of lines; Experimental researohea. Paychol. 
Rev., 1921, vol. 28, p, 43-60. 
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violent lines in the baroque nrt, etc. Out of these facta there arises a 
problem. Is the elToctivc character of a lino a quality whicU is bound to 
the line itself, or is it suggested by the literaiy subject of the master¬ 
piece? Furthermore, is this quality a phenomenon that appears equally 
to different obaervera? 

Liindholm presented to a group of eight subjects a series of 
forty-eight adjectives, which could bo grouped into thirteen 
classes, all the terms in a class being synonyms. Each subject 
was instructed to draw upon a sheet of white paper 21 by 27 
centimeters a line which should express the affective tone of 
one of the adjectives. Subjects were allowed complete free¬ 
dom in these reactions with this exception: They "were re¬ 
quested to express the adjectives as far as possible by pure 
line, not to symbolize sadness by the cuiwo of a melancholy 
mouth or strength by a line suggesting the contour of a rock 
fonnation, etc.” 

When the lines thus produced were studied there were found 
to be striking unifoimities among the subjects in their reactions 
to the various ncljootives, in the use of curves and angles, slow 
and fast rhythm and direction of lines. The following con¬ 
densed table (table 1) showing the reactions of the subjects to 
the thirteen classes® of adjectives is adapted from Lundhohn. 
The names at the top of the table indicate the nature of the 
line, e.g., curves: big, medium and small; and direction 
horizontal, up and down. The letters refer to the linos in 
Figure 1,’^ where the character of the various lines is illustrated. 
The numbers in the body of the table represent, in terms of 
per cent, the lines of a given type that were drawn to express 
each of the thirteen classes of feeling. 

Inspection of this table reveals a high degree of agreement 
in most cases. For example, a big curve (like A, B or C) 
expresses “sad” in 82 per cent of the cases, "quiet” in 100 per 
cent of the cases, and "lazy” in 92 per cent of the cases. On 

* In the table each class is represented by only one adjective. The 
complete Hat will be given later (see page 193), 

^ Figure 1 is not taken from Lundholm but forma a part of the writers' 
experiment and will be described later. 
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the contrary a line with small angles expresses "hardness" in 
46 per cent of the cases. Ingpcction of the last three cohimna 
of table 1 shows the importance of the direction of lines. A line 
moving downward (like C, F or I) expresses "sad" in 84 per 
cent of the cases, while a line moving upward (like B, B or H) 
expresses "meny" in 58 per cent of the cases. 

The following passages sum up Luudholm'B findings: 

TABLE I 

Faelinys and the lines that represent them 


(Adapted from Lumlholm) 



canvEs 

A.NdLE.'l 

DinscnioH 

Big 

Vim 

Sninli 

Big 

um 

SinaU 

Ilorl- 

ifonlal 

Up 

Down 

ADC 

PEF 

GUI 

JKL 

MNO 

I'QH 

1. Sad. 

83.0 


5.0 




13,0 

Iff 

84.0 

2. Quiet.. 

Tntnni 






81.0 

BE 


3. Lazy. 

92,0 






29.0 

4.0 


4. Merry,. 

8,4 

18.0 

■junj 




40.0 

68,0 

2.0 

6. Agitating. 

2.0 

2,0 

■mIi 



BE 

62.0 

41,0 

7.0 

0. Furious. 

2,5 


2.5 



21.0 


3B,0 

13.0 

7. Dead. 




6.0 

6.0 


75,0 


25.0 

8. Playful. 


BG 

m 




38,0 

60,0 

12.0 

0. Weak. 

41.0 







0,0 

47,0 

10. Gentle. 

75.0 

HIbL 

EE 






25.0 

U. Hard,. 


4,0 


IKIB] 

26.0 

KUW 

RE 

wm 

21.0 

12. Serious. 

69.0 

mm 


: 



38.0 


44.0 

13, Pow&rful. 

25.0 

38,0 

|M 

m 

m 

4.0 


m 

13.0 


Lines symbolizing states of strongmotor expression have ah-ort waves 
and acute angles and lines symbolizing states of weak motor expression 
havG long and low waves; and second, that lines with waves of the 
former typo and acute angles themselves suggest intense motion, whilo 
linea with waves of the latter type suggest weak and alow motion, This 
juatifiea us in supposing that the cffectivo character of lines has its origin 
in the suggestion of movement of the line, that it depends upon the idea 
that this movement in some way imitates the motor o.xprcaaion of an 
emotion. This supposition becomes greatly strengthened by the fact 
that the aubjects themselves have mentioned tho movement an being of 
importance for the emotional expression of the lines, 
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Concerning tlirectioii of lines: 

The downward tendency of a lino expresses relaxation, the upward 
exprcaacH power. Tlio downward tendency expresses fainbnesa, nob 
Huflicicnt stroiiKth to keep up- Going downwards expresses losing of 
energy. T'hc doleful line droops witliout energy. If it had force it 
would linvc ascended lugl»er. Stronglli is Dxpro.sHod hy going upwards. 
A joyous line ul.so iisccnda. Joy is nn uplifting feeling. A forccLil lino 
tends ujjwards. Thereby it obtains the idea of nmbitiou. A line indi¬ 
cating strength is a line tending upwards, never <lownward3, 

Therefore, it sccins to be obvious that even the direction of the lines 
to a certain extent imitulus the motor expression of an emotional state 
and that consequently the direction ig one of the factors that partakes 
in giving them their nfloctivo tone. Direction upwards expreaaoa 
strength, energy, force, ambition, uplifting feelings, etc,, direction 
downwards, weakness, lack of energy, relaxation, depression, etc. 

In the experiment of Liindholm, then, the aubjccta drew 
lines which represented their feelings. The subjects were neces¬ 
sarily few on account of the labor of classifying and analyzing 
the lines drawn. Bpccial interest was directed to an explana¬ 
tion of the feelings associated with lines. In the experiment to 
be reported in this paper the primary inteixjst was the discovery 
of the feelings that are aroused in looking at lines of various 
kinds, rather than in drawing them. We were interested in 
the influence of lines in detcnniiihig the affective reaction to a 
work of art, a piece of architecture, or an advertisement. If a 
motor reaction occurs hom, it is limited to eye movements and 
to incii?iont I'atlier than overt muscular lesponses of other 
mechanisma. 

The material for this expevinieut consisted of the following; 

1. A set of eighteen lines, representing the simple classes of 
lines and their directions discovered by Lundholrn in his analy¬ 
sis of his subjects’ reactions. These were prepared in the foiih 
of white lines on a blue background (blueprints) 8^ by 11 inches 
in size, arranged in the order shown in figure 1. Each line 
could be identified by means of a letter printed just above iL. 

2. A sheet containing forty-seven adjectives arranged into 
thirteen classes, 'I’hose classes wore the sinne as used by Lund- 
holm except that the adjective “spi’ightly” was omitted from 
class T), and that the adjective “hansh” was put first in olas.s 11. 
The first word in each clas.s was underlined. 

THE JOUDH.U. OP APPLIED reTCUOI.OaT, VOL. Vlllr NO. 2 
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At the top of the sheet was a set of simple instnictions. 
This sheet is reproduced helow. The tnak to bo pevfovmod was 
very simple. Each subject, with the lines before himj began 
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with class 1 of the adjectives and sought among the eighteen 
lines that one which best expressed the feelinga indicated in 
class 1- The letter designating the line thus chosen was 
written at the left of the sheet opposite class 1. Then a line 
was sought fof class 2, and so on until the most appropriate 
line was indicated for each of the thirteen classes. As stated 
in the instructions the same line could be used to indicate aa 
many feelings as the subject wished. 

Five hundred subjects gave their reactions in the course of 
the experiment. These were originally treated separately in 
groups ranging in size from 8 to 60, but the differences among 
groups were too slight to warrant reporting. The group of 
five hundred taken as a whole probably represents a fair 
sampling of educated people. 

Below you will find thirteen sets of words, each set indicating a 
particular feeling state or emotional stato. The Brat word in each set 
Avill serve aa a cue to the others. 

On the accompanying chart you will find a scries of linos, oightoon in 
number, each designated by a letter. 

Bogin with class 1 of the feelings and find'that lino on tho chart that 
best expresses to you the feelings that class 1 represents. Mark the 
letter attached to this lino in front of class 1 (under "Lottor”). Do tho 
same with class 2 of the feelings, and so on until each of the thirteen 
classes of feelings has been given a letter. You may use the same line 
as often as you wish. 

LifrricR 

1. Sad, melancholy, mournful, doleful, sorrowful 

2. Quiet, calm, tranquil, serene 

3. Lazy, indolent, idle 

4. Merry, cheurful, gay, jolly, joyous 

6. Agitating, exciting, fiery, brisk, vivacious, lively 

6. Furious, angry, cross, vexed, enraged 

7. Dead, dull 

8. FlayCul 

9. Weak, feeble, fiilut, delicate 

10. Gentle, mild 

11. Harsh, hard, cruel 

12. Serious, solemn, grave, earnest 

13. Powerful , forceful, strong 

The lines chosen by the five hundred subjects to represent 
each of the thirteen classes of feelings may be seen in table 2. 



A. T. rOFFENIJEUGER AND B. K. BARWOWft 


C3 ei oo to bo 1 -- rt o c-i C'A c- 5 toi- 
c-i o o o -Hi o <M o c-i o o »-« c-i 
c-i c-i o tQ tn 

o00irioJ-<i»C3>r5 00-^'>-*tc 

_ CI (M _ 

Cl ei ov c« c» ct M' c« Cl •n' crt 

OOi—iCli-<t0>0'ji t-«T—I 

_Jl*___ft_ 

C-l Cl O O -d* If5 O Cl Cl I- rc « 


ClO-^l-tOPIO'ClOOWtO*-! 

ooo»ncio»Qioooo5*—<i-H 

_P | PI _ T-^ _CI_ 

OCO-fSOOlOCO^PICO cV CO «o 
OQO«-'<OMtQPlC50COiO->^' 

_____ __ 

•OOOC->PI^'»r''^'OTlDTj<(>De£) 


CO O CC O O •—I 


o O PI to o 


PI'»^'^^0«COOPICOt£JCiOO 

OOi-ICieC-^i—ICOi—II—I •^ooto 

_ _ _ 

00 00 in“'o CO ■^■'bo CO i-"i“c?ww' 
•^Ot-OO'^POi—(COirSfOCOi—< 
■"to ^ "(O to " to CO P1 ‘ Cl *ti O *i'~ ' 

ecO•l-lOOO■»^'P1■^^Plt—••-HO 

____ * ____ 

O Cl CO Cs PI Cl O CO CO -rj' 01 iM to 

0000»C3CTOl'-i-''-i>—« 


c: •-< <0 to «X 3 PI I— I-. Cl to O to Cl 

Ot'tO-^t-Hi-iOCOCIOOI-'O 

__ —I ^ C^l_ 

oei«cicicOco«cbeooOTt<c>' 
■Oi-tdClC'IO’—lO 
^ "pi ci ' o~oo~cT~>-t~p 5 ~^'’”cD~ to ~ci~ 

oo«co-tt»-iociT-irio»-<r-< 

_fC_«___ 

O! CO Cl ob 00 lO ^ CO '-ft f- lO irs 
O >0 C» to to t-j Cl w — t£l Cl to Cl 

__I—1 __ 

O Cl Cl O to tlT 'O C-' C'l O 

iracor-ooooiocorpocio 

t o Cl ___ 

OOOi-i^'d ^OOO CO’ 05 Cl CO to 
eo-^«?d 000 tt<cl 050 i 0 c. 
W to ~0 --H tO Cl~-^ C-r -Ct ~w «” 


i'S 

a 3 diS^o 5 «a 

mCPi-^S-rt; pHOentSoWc 

»-idc<>-Sic3toi~lciocio T-! Cl CO 


benous.. 
Pon-erful. 




















FEELING VALUE OF LINES 


195 


The class is indicated at the left of the table by the number and 
the first adjective in the class (see Record Sheet above). The 
various lines are indicated at the top of the table by the descrip¬ 
tive tei-ms—curves:® big, medium, small; angles: big,medium, 
small—and also by tlio letters which refer to figure 1. The 
numbers in the body of the table give the per cent of the sub- 

TABLE 3 


The injluence of form and rhythm and direction 



QDIWES 


i>ii\icnoN 

Dig 

Medi¬ 

um 

Small 

Dig 

um 



Up 

Down 

CFI 

LOn 

ADC 

DEF 

GUI 

JKL 

MNO 

PQD 

ADG 

JMP 

DEH 

KNQ 

1, Sad. 

76,3 

5.5 

4.5 

10,6 

1.4 

2.4 

12,1 

4.2 

84.3 

2. Qviiefc. 

83.3 

6,2 

7.7 

1.2 

1.0 


90.2 

5.8 

4.2 

3, Lazy. 

50.4 

mm 

5.9 

21,0 

2.2 


38.7 

0.9 

51.6 

4. Merry..... 

8.4 


25.2 

3.1 

8.3 

9.0 

16.4 

70.5 

4.2 

5, Agitating. 

0.2 

■It!! 

11,6 

4.3 

33.6 

45.0 


68.8 

8.3 

6. Furioiifl. 

2,1 

4.4 

4,2 

7.6 

39.6 

42.0 

16.4 

62.8 

20.7 

7, Dead. 

34.1 

4.0 

14,0 

30,2 

2.3 

7.7 

46,6 

2.2 

60.4 

8. Playful. 

4 8 

42.5 

28,7 

5.0 

0,3 

9.4 

28.2 

65.0 

6.5 

9. Weak. 

28 2 

■Win 

28,4 

25.4 

1.4 

3.8 

31.6 

8.0 

60.2 

10. Gentle.. 

•13.8 

21.4 

2-1.4 

7.9 

0.8 

1.6 

73.7 

15 5 

10.7 

11, Hard. 

0.8 

4.1 

2.2 

11.0 

58.4 

23.5 

49.1 

30.6 

20.3 

12. ScrioiiH. 

10.8 

8.5 

10 2 

33.7 

19.7 

10.8 

64.4 

19,1 

16.2 

13. Powerful. 

9,4 

3,7 

2.2 

18.4 

49.0 

17.7 

37.9 

55.5 

7.0 


jects choosing any given line. Thus, for "sad" 8.3 per cent of 
the five hundred judges chose Ime A. which is a big curve in the 
horizontal position; 65 per cent chose C which is a big curve in 
the descending position; 1.8 per cent chose J which is a big 
angle in the horizontal position; and 2 per cent chose R which is 
a small angle in the descending position. 

From this detailed table others may be compiled to show the 
influence of various characteristics of the lines. Thus, table 
3 combines the nereentnirGS for a niven shane of line rctrardless 
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of its direction and for a given direction regardless of shape. 
In this table it appears that “sad" is represented us a big curve 
by 76.3 per cent of the subjects (the sum of A, B and G in 
table 2); as a medium curve by 5.5 per cent; and as a small curve 
by 4,5 percent. It is rcpTCScnteil byadescendingov "downward'^ 
line in 84.3 per cent of the subjects. The figures in table 3 may 
be compared directly with those in table 1 which contains 
Lundhoim’s data. It .should be romcinbcrod that the most 
sliilcing difference in the methods of oblivinii^g these data is 
that Lundholm's subjects drew lines to reprc.scnt feelings 
while our subjects chose from a set of 18 lines certain ones which 
represented tlicir feelings. 

In tabic 4 a rough comparison i.s made between these two 
sots of data. Tlio feeling classes am iin’angcd, according to 
the amount of agreement, into tbrce gi'oups called '‘agreement,'' 
“agrecrneutniodcntte” and “disagreement.” Tlio “agreement” 
group may be further divided into two subgroups, uanrely, the 
first three where agreement is vciy close, and tho second three 
where there ia a shift of cmphEisis between inccliuin and fast 
rhythm. The second group contains cases in wliich an addi¬ 
tional type of line appears in. cither set of data, but in winch 
there is no shift from curves to angles or vice versa. The 
third group, ''cliaagi‘eem.eiit,” contains cases where there ia a 
shift from curves to angles (or vice versa) or a considerable 
discrepancy within the omve or angle group (as in 13—power¬ 
ful). 

In the “disagreement'^ group, olas-s 7 (dead) does not repre¬ 
sent any serious disagreement since the shift is from big 
curves to big angles; that is, it seems to be the same slow rhythm 
of movement that is important in expressing “sad.” In the 
case of class 9 (weak) them are big cuivos and small curves in 
both sets of data. The additional type of line is the big angle. 
The other discrepan.eies ai'e due, probably, to differences in 
interpretation, of the adjoctives. This is especially true in the 
case of “serious,” as shown by introspective reports of the sub¬ 
jects. Lunclholni with eight selected subjects could be sure of 
greater nnifoiTnity in interpretation than could bo tittainocl 
with five hundred subjects who followed printed dircctioua. 



TABLE 4 


Cortiparison of the two experi^ntnis 


LUNOnoLM 

I'OPFENnisnnFin xnn nAnnowq 


A^rcRTticnt 


1. Sad. 

Uig curves (82.0) 

Big curves (76.3) 

2. Quiot. 

Dig curves (100.0) 

Big curves (83.3) 

3. Lazy. 

Big curves (92.0) 

Big curves (50.4) 

4. Merry.| 

Small curves (50.0) 
Modiiim curves (18.0) 

Medium curves (46.1) 
Small curves (25.2) 

8. Playful.1 

Small curves (26.0) 
Medium curves (13.0) 

Medium curves (42.5) 
Small curves (28.7) 

11. TTarsh.| 

Small angles (-16.0) 
Medium angles (25.0) 

Medium angles (58.4) 
Small angles (23.5) 


Agreement—moderate 


5. Agitating. 

Small angles (14.0) 

Small angles (45.0) 
Medium angles (33.5) 

0. Piirious. 

Small angles (21.0) 

Small angles (42.0) 
Medium angles (39.0) 

10. Gentle. 

Big curves (75.0) 

Big curves (43.8) 
Small (24.4) 

Medium (21.4) 


Disagrccincn.t 


7. Dead 

Big curves (fiO.O) 

Big anglc.s (28.4) 

Big cuiveB (23.0) 

9. Weak.| 

Big curves (41.0) 
Small curve-s (2.5 0) 

Small curves (28.4) 

Big curves (28.2) 

Big angles (25.4) 

12. Serious. 

Big curves (69.0) 

Big curves (25 0) 

Big angles (33.7) 
Medium angle-s (19 .7) 
Big curves (16.8) 

Medium angles (49.0) 

13. Powerful. 

Medium curves (3S.0) 

Big anglo.H (18.4) 

. 

Medium angles (21 0) 

Small angles (17 7) 
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Cerbamly this comparison shows the agreements to bo more 
striking than the disagreements. The question arises as to 
whether the disagreements that do oceiu- arc such us one would 
expect to find if they were due to the one (liff(!ring factor in 
the experiments, namely^ tliat in one eiis(^ linnH were drawn and 
in the other they were Looked at. Liindholm speaks of two 
types of adjectivea, tho.se carrying “strong motor exprc'ssion” 
and those carrying “small motor oxprcs.sion.'’ In the latter 
group arc classes 1, 2 and 3, and in the fonnev arc classes 4, 5 
and 6. It is in the cases of classes 1, 2 and 3 that the clo.sosb 
agreement is found between the two sots of data, that is, where 
motor expression is weak. Tiuia, one might conclude that the 
two experiments, one involving motor expression in the fonn 
of line drawing movements and the other involving no such 
motor expression agree best in the case of those feelings whose 
motor expression is weakest (or where the distinction l)ctwccn 
the two experiments is at its minimum). However, in the case 
of clafrses 7, 9 and 10 where there would seem to be “small 
motor expression” the agreement between the two experiments 
ia not so close. Still, it mu.st be remembered that even if the 
motor factor ia the important factor in the feeling tone of Unc.s, 
eye movements and implicit movements of other mechanisms 
may be good substitutes for the actual line drawing movement.s, 
or may even be more important than these. 

The nature of the agreements and disagreements rovealerl 
by this comparison suggests that it is important to discover 
whftt characteristics of the lines, namely, curves or angles, 
rhythm or direction have the most weight in determining the 
feeling reactions. An attempt will be made to interpret the 
data in this fashion in the course of our report. 

Let us first compare the direction factor in the two sots of 
data. Table 1 contains these figrires for the Lundholm experi- 
mentj and table 3 contains the same for our experiment. The 
comparison is presented in table 5. As in table 4 wo can make 
three groupings, “agreement,” “agreement moderate” and 
“disagreement.” The amount of agreement is determined 
eimply by inspection, ns the material does not warrant a jnorc 



TABLE 5 


The injluence of diredion 



IrTiNDJIOJ.U 

porrENUBiiaan aw 
DAUnoWlJ 

Agreement 

3. Sad. 

Down (84.0) 

Down (34.3) 

2. Quiet. 

Plorizontal (81.0) 

llorizontal (00.2) 

3. Laay./ 

Down (fifl 0) 

Down (51.5) 

1 

IforiKOiitnl (20.0) 

Horizontal (38.7) 

4. Merry,,. -..J 

Up (5H.0) 

Up (79.5) 

1 

Horizontal (40.0) 

Horizontal (16.4) 

8. Playful./ 

Up (50.0) 

Up (05.0) 

1 

Horizontal (38.0) 

Horizontal (28.2) 

0. Week./ 

Down (47,0) 

Down (60.0) 

1 

ilonzontai (44,0) 

Horizontal (31,0) 

10. Gentle... 

Horizontal (75.0) 

Horizontal (73,7) 

13. Powerful./ 

Up (50.0) 

Up (50.5) 

1 

Horizontal (37.0) 

Horizontal (37,9) 

Agreement—moderate 

2, Agitating./ 

Horizontal (52.0) 

Up (68.8) 

\ 

Up (41.0) 

Horizontal (23.1) 

7. Dead. J 

Horizontal f76.0) 

1 Down (.50.4) 

\ 

Down (25.0) 

Horizontal (46.6) 

Diaagrccincnt 



Horizontal (44.0) 

Up (62.8) 

6. Purioua. 

Up (38.0) 

Down 1,20.7) 


Down (13-0) 

Horizontal (16.4) 


Horizontal (54.0) 

Horizontal (40.1) 

11. Harsh. 

Down (21 0) 

Up (30.0) 


Up (17.0) 1 

Down (29.3) 

[ 

Down (44.0' 

rXorizoiUal (04.4) 

12. Serious.) 

Horizontal (38.0) 

Up (19 1) 

1 

Up (IS 0) 

Down (16 2; 
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refined method. Hero again the rcscmblsinccs between the 
two sets of data are more striking than the cliffcrGuces. The 
same relationship between weak motor expression and agree¬ 
ment between the hvo sets of data and strong motor expression 
and clisagreetnciit holds as appeaml in tal)le 4. 

The remainder of the report will l)c coneerned with an analy¬ 
sis of our own data from the five hundred subjects. The 
preceding comparison of the two sets of data raises two ques¬ 
tions; (1) Wlmt are the essential characteristics of linos repre¬ 
senting the different classes of feelings? and (2) whiiL is die 
relative importance of these difl’cTent characteristics? The 
first of these questions may be answered by reference to table G. 
Here wc find in what per cent of the cases a curve was chosen to 
represent a class of feelings; in what percent of the cases an 
angle was chosen; also what rhythm and \Yliiit clircctiou of line 
expressed the feeling best. Tlic figures are obtained by totalling 
the percents shown in table 2. Thus “slid” was represented by 
some kind of curve in 86.3 per cent of the cases (Tabic 2, 
A, B, Cj P, E, F, G, H, I,); and by some Jcind of angle in 14.3 
per cent of the cases (tabic 2, J, K, X,, Mj N, 0, P, Q, R;). 
“Sad” was also represented by a slow rhythm in 8C,8 per cent 
of the cases (table 2, A, B, C, J, K, L); and by a line in the down¬ 
ward direction in 84,3 per cent of the cases (table 2, C, Y, 1, 
L, 0, R). 

The brief statement in the last column expresses the domi¬ 
nant character of the line representing any of the 13 classes of 
feelings. Note that the cases of the slow, descending curve are 
“sad” “lazy”, and “wealc;^' the'cases of the slow horizontal 
cuiwe are “quiet” and “gentle.” The medium rising curve 
represents “merry” and "playful." The rapid or medium ris¬ 
ing angle represents “agitating,” "furious” and "powerful.” 

The figures in tabic 6 do nob, however, enable us to answer 
the second question which eoncems Idle relative importance of 
the various characteristics of the lines. The total per cents 
represent the combination of different numbers of lines, (e.g., 
the curve includes nine lines and tiie rhythm includes 0 lines). 
If we find the average per cent per line by dividing by the 
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Feelings and ih&iT appropriate lines 
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number of lines udded to Rcfc a given total, we will liiive all 
figui-es on a comi)carAblc basis. Tlien tho largi5.si figure will 
represent the chnvacterisUc of tho line which in a given case 
has the greatest influence, 'fable 7 presents tho figui-os rodaced 
to sucli a comparable basis- 'Hie classes are grouped into [lairs 
of opposites for easy comparison. Tho throe classes which 
do not permit of this grouping, namely, “laxy," "furious” and 
"dead” are placed at the bottom of the table. 


TABLE 7 

Relative value of different hwe r.hnrnrlers 



DIRECTrON 

1MIVT1I.M 

FOU&l 

lloci- 
lOni nl 

Up 

Down 

Slow 

niit 

P;i3t 

Curve 

Anglo 

1. Sad... . 

2.0 


14.1 

14.3 

1.2 

1.2 

0,6 

1.6 

•1. Merry.. 

2.7 

13.2 



9.1 

5.7 

8,0 

2.2 

12, SeriouB. 


3.2 

1 2 7 

S 4 

4,7 

3.6 

3,9 

7.1 

8. PliiyCul. 

' 4.7 

m 

1 1.1 

l.Q 

8.0 

0,4 

, 8.4 

2.0 

2. Quiet.. 

MH 



li.l 

; 1.2 

1,4 1 

10,8 


B. Agitating.. 

3.0 

11.5 

1.4 j 

0.8 

1 6-5 

0,4 ' 

1.0 


10 . Gentle. 

12.3 


1.8 

8.C ' 


4,3 

10.0 



iffira 

5 1 

.1 0 

2 0 

frini 

ibkI 


lllSwB 

0, Weak. 

5.3 

1.3 


8,9 

2.3 

5,4 

7.7 

3.4 

13. Powerful..... 

6.3 


1.2 

4.6 

S.8 

3,3 

1.7 

9.5 

3. Lazy.. 

6.5 

1.6 


12.1 

3.3 

1.3 

0.2 

2.9 


2 7 


a a 

1 ft 

7 S 

7 7 

1 0. 

m 0 

7, Dead. 

7.8 


8.4 

11.7 

1.1 

3.8 

5.0 

5.1 


By reading across the table and finding the largest figure w'e 
see that in the case of "sad,” direction juid rhytlun of line are 
equally imi)ortant while form is less important; in the ease of 
"merry” direction is most important while rhythm and form 
are less important; in the case of "havsli,” rhythm and form arc 
equally important and more ao than direction; in the case of 
"furious,” direction and foim are most important, and rhythm 
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Jeast importaiil; in tho easo of “(load/' rhytlun is most impor¬ 
tant, cliroction next and form least impoi-tant. Now, if we add 
together the largest scores for direction, for rhythm and for 
form respectively wc get tho following totsds, 141.1, 132.0 and 
115.0 from which wo may eoncliule that in expressing the feel¬ 
ings included in tliis study, direction of line i.s generally most 
important, rhythm next and form least important. 

Tile same taii/o witii it.s groupings into contrasting feelings 
shows the relationship between lines representing contrasting 
feelings in respect to direction, rhythm and fonn. The larger 
the number in this table, the greater is the effect of the factor 
which it represents. 

Our experiment offers little in the way of an explanation of 
the feeling reactions doseribed. A typical introspective report 
showed the relation between the reactions to the lines and cer¬ 
tain popular expressions, as for instance, “down in the dumps," 
“up in the air," “.sharp tongue," “rollicking time." Such ideas 
came to mind in reacting to “sad," “merry," “playful," etc. 
Again, there was the association of the idea of the normal with 
a horizontal line and the departures from the normal or hori¬ 
zontal became indicative of “harshness," “furious," “agitating," 
etc. Such reports are of little use in determining the real 
basis of the feeling reactions. It may be that the reactions to 
the lines are due to these simple associations or that the associa¬ 
tions themselves are clue originally to the immediate responses 
to the lines. The predominance of certain lines for expressing 
certain feelings in a group of subjects of this size might suggest 
that the feeling reaetiona are immediate and fundamental 
responses. Another type of introspective report showed a 
kind of emotional warmth or glow aroused by curves, especially 
the larger curves, while the sharp angles gave a feeling of rough¬ 
ness or conflict that could not be further analyzed. For a 
discussion of tJie analysi.s of the feeling reactions to lines the 
reader is referred to the article by Lundholm. 

If the feelings are to be played upon by means of lines in 
practical life, it makes little difference whether the particular 
feelings aroused by a line are immediate or the result of associa- 
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tion, except in rcgai’d to Dieir universality and tlioir stability. 
These arc mattern that could be measured by getting a wider 
range of subjects and repeating the tests over a long period of 
time. TJie resiil ts obtained from this study have some bearing 
upon those fonns of art that are created to influence people’s 
reactions. Tims in advertising the aim is to influence the 
market for some commodity and no labor or expense is spared 
to create ft pleasing and appropriate atmoLsphere. Along with 
appropriate colors and color combinations, appropriate type 
faces, appropriate balance of light and shade, appropriate line 
characters may talce their place as factors creating favorable 
responses. Figure 2 shows a series of border designs that form 
the common stock of the adveidiaer and the printer, Tliese 
vaiy strikingly in I'hythm and quality. As far as the writers 
know, border designs in advertising are prepared merely for 
their general esthetic effect and for the purpose of novelty. 
They might be more elfcctiudly used by taking account of the 
relation between quality, direction and rhythm of line and the 
feelings that are aroused in seeing them. 



AN EVALUATION OF SOME INFORMATION 
QUESTIONS 

VfILLlAM E. V/ILSON, GEHTEUDE WELSH HAEOLD 
GULLUtSEN 

Vniversily of Washington 

One of the inescapable annoyancea of the maker of mental 
tests is the individual Avho olaims that certain performances 
required by the tests are “obviouaV related to general 
mental ability. There arc few testers who liiivo not suffered 
from the insistence that tliera is no relation between the ability 
to discriminate between ^nonyma and antonyma fuid intelli¬ 
gence or that “it standa for rcaaon” that school grades in arith¬ 
metic are better measures of mtcUigence than a test of general 
infomiation. The natural impatience of the psychologifit with 
this point of view is somewhat restrained by the mcmoiy that 
he himself hag only very reeently given up the compilation of 
mental tests out of elements which his “common sgtisoV told 
him were good measures of mental ability. The random, 
empirical, search for significant test performances is, in fact, 
BO recent that the majority of testers can still remember when 
the acceptance of fcliis new method seemed the rejection of 
reason in favor of a blind groping. The “common sense” 
method of selecting test elements is by no means extinct 
in the finer details of teat compilation. The present paper 
reports a small extension of the empirical method that has 
proven itself of value in selecting infomaation questions as com¬ 
ponents of mental test batteries. 

Three years ago in attempting to evaluate the various parts 
of the Army Alpha test it become quite apparent that nearly 
one third of the information questions contributed nothing 
significant to the final score and that a few questions were 
answered correctly more often by dull students than by bright. 

200 
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It was quite impossible to tell with any accuracy by inspection 
alone the value of a question as a measure of intelligence. The 
writer docs not know in what Avay the information test ques¬ 
tions of the moat recent batteries of tests have been selected, 
but with many of the standard tests the judgment of the com¬ 
piler was entrusted with this rather dillicult task. N'he assump¬ 
tion lifts often been implicit that while any particular question 
may be worthless the score obtained )>y application of all the 
questions will have value. It speaks well for the judgmejit of 
the inventors of our tests that their information questions arc a 
valuable part of the baUcry, It is possible, however, by an 
extension of the enipiricnl method to increase very greatly the 
validity and reliability of infoniiation questions. 

In the preparation of a mental lest to be given to freshmen 
of the University of Washington in Iho fall of 1921 the informa¬ 
tion test elements were selected from an original list of four 
hundred questions. A tentative trial of these questions showed 
that for vai'ious reasons many were imsiiitalile and the number 
was' finally reduced to two hundred thirty. These two 
hundred thirty questions wore di’awm from various sources. 
Sixty were adapted from Whipple's tost of general infonnation. 
Some forty wei’o selected from Alpha fonns. Th(3 I'cmaining 
questions were largely original. The two hundred thiity ques¬ 
tions in mimeographed form were given to 400 freshmen mem¬ 
bers of a class in general psychology. Not more than fifty 
questions were given in any single day and the students were 
requested to answer every question to the best of their ability 
even though the answer required guessing. 

Three weeks before the information questions were answered 
the class had been given an examination of general mental 
ability of the “cycle” type. This examination \A'hich required 
thirty minutes of unintcmiptcd work contained eight conven¬ 
tional types of test adjusted to the mental level of college 
freshmen. It has somewhat greater validity and reliability 
than the Army Alpha with whicli it correlates, in the case of 
college freshmen, 0.78. M'he 820 members of the class who had 
answered all the infonnation questions and luul also taken the 
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mental test-were cliviileil into on tl\o basis of inontnl 

test score. Tlie per cent of oatili ([iiarlik answao-iriK oaoh infor- 
matiou question correctly was then (l(!Ua'iuiiU!<l. 

The discriminative vah^c of ilio se])avivt(' riuestio}Js can be 
shown in various ways. If it is (h'sii’ful to oJ)taiii u .sol of cpies- 
tions which will show' a liigh eorrehilion with a test of intelli¬ 
gence a good measure of the vahieof a (luestion is tho (emulative 
total of the diffcroJicc in per cent of sLmlents in l\u! viirion.s ([imr- 
tiles answering Lt correctly, After a iiuiubor of trials it was 
decided to give to each question a numerical vah»e which was the 
difference in per cent of students in the first and fourth quartiies 
answering the questions correctly plus the (Uffcreuco in per cent 
of students in the second and third quartiies answering the 
questions coirectly. Thus aaiuestion answered correctly l^y 20, 
35, 45, and 65 per cent of the respective quartiies would have a 
value of 45 plus 10 equals 55. IE the purpose of the test is to 
set off sharply those of inferior mtclligeuco, tho.se quostions will 
be selected which sliow a large step betweei] the lowc.st and the 
next quartile, decile, or other unit. Question.s dividiug the 
group in any other way ciesived can bo similarly selected. This 
is the method used by the porfcctoi's of trade tests. 

In table I are shown the fifty best que.stioiis of the two hun¬ 
dred thirty evaluated. In table 2 is shown the per cent of each 
quartile answering each question correctly (when ^ has been 
deducted for chance successes) and the difliculty in terms of 
S.D. with the range of ability assumed to be 2.5 S.D. The 
column headed 'Value" shows the sum of the differences 
between quartiies by the method already described. 

With the results of an actual try-out before one it is often 
easy to see why a question has no value as a measure of iutelli- 
gence. Many questions are so easy that even the least intelli¬ 
gent answer them correctly and thus the group is not distrib¬ 
uted. A typical question of this group is, "The watt is a 
measure of heat sound electihcity humidity." Ninety- 
eight per cent of the highest quartile and 92 per cent of the 
lowest answered it correctly. One of the tiuisma of testing is 
that questions should not be too easy. Who, however, would 
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TABLE 1 

The forty best questions 

1. Snmucl Clemens wus a cuino iiumohist autist aTATEs^rAN 

2. "Tlic Makings o[ Nation" is an advertisement of a 'johacco 

Pl.oun lUKINCl POWDBIl IIKAETII FOOD 

3. A ‘'Uohemiaii’’ is WHiiOKKaT unconventional earnest 

MUHTCAI, 

4. "The Anlocrnl of the hrcakfnst Table" wiis written by uolmbs 

rOB IRVINO LONOFKLLOW 

6. Dclplii is known for ita wells temples oracle vases 

0, Romulus wfts n mytliical Icing of fersia anEECB Assyria rome 

7. Tlie term gamljit ia used in cinoss tanning puttees humor 
;. Saturn wna a god of the Egyptians Kelts romans oreekb 

9. A midiron is used in hockey golf cricket war 

10. "Paul Rcvcre'a Ride" was written by Emerson dryant long- 

felt,ow HOLMES 

11. An ideally perfect commonwealth is called a repudlic utopia 

monarchy commune 

12. Walt Wliitmari wrote music drama art cnmcraM free verse 

13. The formula for common salt is NaCl HjSO* II 2 O MnOj 

14. The blowing up of the Maine oecurred in 1900 1880 1898 1897 
16, Bancroft was a poet historian dramatist lecturer 

16. Among the amphibians arc snakes frogs fishes mammals 

17 . John Wcaley wuh moat fnmoua in literature science war 

POLITICS 

18. An entree may be a roast debsbut DHvisHAaE aperture 

19. The author of "The b'carict Letter" is hawtjiohne pob stbven- 

SON KIPLING 

20. Aniline Dyes are obtained from flowers insects coal tar 

SEAWEima 

21. Alexander the Great was a ruler in France rome qreecb 

DENMARK 

22. Tlie Bnatile was in lqndoN Paris rome’ Vienna 

23. Puer means dot shame clear loveliness 

2-1. A substance that is not ordinarily a gas is nitrogen chlorinb 
cardon hydrogen 

25. The chameleon is a bird kbptilb insect fish 

26. Eugene Field is noted for his children’s poems essays songs 

RIDDLES 

27. Amy Lowell is best known as an actress painter soclu, worker 

POET 

28. Millet is famous in piulosopiiy music art litbraturb 

20. Pasteur discovered a process of printing sterilization blast¬ 
ing MINING 
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TMiTJi»—(?uni>iiiipil, 

30, rapyi'iiB WHS usct^ Utr jiMiniisu ’wimiNti katinu kukh 

31, Driull(5 referH to .Vf'uwrnw hai.hhh w hitikh wwavin-h calcdhus 

32, MuUKus' Tifiw cmictiriiH roi'iiL.vTiox c‘oixa(JK tahifI'' aiiiPi’iNn 

33, The CDvona is a kinil i>f ruoxixiUM'H AiiDiHo 

ritACiiiNr; rvi-iowniTKit 

31. The agoiii Wits n AtAiiKLT i>i,.u;t-5 siiiiix mni.DiNij i'aiimo 

35. Atillii was TiiKNtiii avjiican iiun i:nui.ihh 

36. Danvin M’ns inosb faiiuHW in i.iTKii.vrintio .sniiXfK \v.\.n rotiTiofl 

37. ]''al,staft’ appuArs in boaiol-v vanitv paih omvkh twi.st /i[;nj{y iv 
3S. Ruccftneciri were I'lnATwa kx»‘I.ouu«s simks nu-i.oM.vrs 

39, All oiiigriim is usimlly tkdious ixv«)i.vi!I) uinni' .vmihuuous 

40. Addison was n hrama'pist pout k.s.savi.st novi:mst 


'PAHTJ? TI. 

Tircnty-^vc hjpicnl poor fyuc-itioii.'i 

1. The ni'iginal free verse writer was max eahtm.vk ii. ii. mhncken 

ASIY LOAYBIit WALT AVniTJIAN 

2. Tilt messoiigor of the godd wns voiaj.vn uijumes i'aN’ niONYsus 

3. I'oi'tugal ia a monakouy ubpuiilic; uFiMock.acy olioaiwiiy 

4 . Kococo means counLLU buivlk thhtixo vloiiU) 

5. The hemiptera are woUMS insects dibuh kihiui.s 

0. Glycogen is stored in the heaht i-unmjs thyboid ttvicit 
7, Chlorine is nn onnoNo mamtlb dyk BWiMBNT ATHii^'i'iiKTio 
S. Anipliioxn.s is .i r,AXri'’.L,ET rnoo annulate mammal 

9. Tlie Suez Canal was built by fhancb Spain obiimany KNauAND 

10. The howitjer is n kind of maciiine-uun iuflk cannon ris'rciL 

11. 1827 is tiic dale of the first TEXiKi*iu>NE stramiioat iiailiioad 

oanal 

12. "The. Gold Bvig'’ IB Pin lOYL bpio lyiuo bhout stoiiy 

13. Ohm's law is ii.sed iu heat ULEcrniciTY luuit sound 

14 . Nox wns the goddess of light love OAmcNiws heauty 

15 . Modes vefera to RiiLtca institutions goes nation 

16. Enaymea are found in the neuvbs stomach ulood uokes 

17. A vertebra is a section of the LEG dune musoltj ariNB 

18. The number of teothin an aduit is 32 30 28 34 

10, The early Egyptians disposed of their dead by DunxiNn umualm- 

INR UUUIAL EXPOSURE 

20, A whale is clnsailied as iv ih.sii mammal nKi-TiLis ampiiiiha 

21, The Delco System is vised in vlumdinu yilinq ignition 

CATALOQUINO 

22. Aggaaaiz was an explorer natcu.vlist iuvinm soi.dtkti 

23, Clemenceau La an invbntob poet soluiru aTATiiHMAN 

24. Silk comes from a kind of ric.iii M'OUM iibetle plant 

25. To set fire to a liousc is called laiiceny incest mayiikm arson 
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TAni.E a 


The per cent of each quarlile anawering each of the forty teai g-aeationa 
correctly, the final vatua naaigned, and the diSicully of the queallon 
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have said in advance that 08 per cent of froslnneii would mark 
the concct answer in "Fulton’s Folly" was the name of a 
BOOK AIRPLA-NE STMAliIUOAT CO'ITUN GIN’’ (this before 

the widely attended moving pieUwo) and only 41 per cent mark 

TADim 4 


The ■per cent of enth quarlUe annvcriiig each of the tiiicnt7/-Jivo pooreal 
gueslions correi-dy, the final value u.wyncil, and Ihc dificuU]/ 
of (/ic yiicsh'oii 
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correctly "The Makings of a Nation is an advertisement of 

a TOBACCO TLOUR RAKING POWDER HEALTH EOOd’'' when 

the answer stares at them from every bill board? This last 
question, surprisingly or not, was the second best of the entire 
list. Among questions so difficult that even the upper quariile 
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gave only tlu; npiiroxiniato chaucn score were those asking the 
jocation of the riinlhiMm niul Die hattle of Waterloo, the nature 
of a soviet, Dk; anlliorslnp of ll»n "Iliso of tlie Dutch Ilcpuhlic" 
and the nuturo of asteroids and of Oictalepsy. 

Since test elt'inents are often evaluated one year for use the 
next, it ije.conuis desirahle to know tluj staliiiity of questions 
from year to jvair. of tl>e two Imndred thirty iiifonnation 

questions us(‘il in this study were, given to classes iii psychology 
under similar condition.s in Rue(! 0 S 8 ive years. In the intelli¬ 
gence ic.st given to all froslnnen students Uio mean score for the 
entci'ing class of 1022 was 50.2 ami for the class entering in 
1923, 50.4 points, "j'lic tli.sper.sion of scores for tlio tivo classes 
was the sumo. The mean difliculty of the fifty infonnatioii 
questions was 51.2 for tlic class of 1022 and 51.4 for the class of 
1923. Tlic moan value of tlic questions as measured by the 
cumulative totals of cliffcrcnccs lictwecn quiu’tiles was 18.0 for 
each class. The average deviation of the differences in difliculty 
of the questions was 3.7. The average deviation of the cumu¬ 
lative difforcnco between quartilcs was 3.0. The value of the 
questions is seen to bo ratlicr more variable than their reliabil¬ 
ity. However, 17 of the 20 best questions selected with the 
1922 class hold their rank among the best 20 with the entering 
class of 1023. Although the successive freshmen classes had 
given almost identical scores in every trait measured tlie high 
stability of tlie infonnation nuostions was something of a sur¬ 
prise. Whether or not the results found here are typical can 
be shown only by comparisons cKtendiiig over a number of years. 

In the absence of actual trial there is no justification for the 
assertion that questions found valuable at the University of 
Washington will have even approximately the same value when 
given to students in other localities. It is highly probable that 
in spite of the educational and cultural unifoimity of the United 
States there arc large local differences in the kinds of infonna¬ 
tion possessed by college freshmen. These differences could 
be brought out in an interesting fashion if the various depait- 
ments that have given the Army Alpha test to their students 
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would ye-acore the papers of those who attempted every quee- 
tion in Test 8 and announce the per cent of correct answers 
given on each test element. 

CONCLUSIONS 

1. The empirical method should be extended to include each 
element in an infoimation test. 

2. It is impossible to determine with accuracy the value of an 
information question by inspection alone. 

3. The stability of difficulty and distributing value of in¬ 
formation questions is sufficiently large so that questions can bo 
evaluated one year for use the next. 



VALIDITY OF ClITARACTRll JUDGMENTS BASFJ) ON 
JLYTIOHNAL CUITEllIA 


(JM-IN U. OlJilICTON 
Carnegie Inetilute of Technology 

AND F. It. KNlGUr 

(hiivcrsity of Iowa 


INTUODdCTION 

Industry, fully aware of Uic advantage of an accurate and 
dependable jueaiis of csiiinnling men and women, gives car to 
any method of jvidging character wliich is at all plausible and 
which is oariiostly presented. At the jircscnt time many so- 
called character analj'sts, consultants, and experts are present¬ 
ing both plausibly and earnestly inetliocls of judging cluirac- 
ter based on physical criteria, such as head mciiguremcnts. 
Hespectable psychology almost without exception repudiates 
such metliods and its fouiulationg on physiological and nouro- 
logical groiinda. Tiic futility of cliaractor judgments by any 
fomi of phrenology is refuted Iheoi'eticMlii to the queen's taste 
in a conclusive onslauglit by Kniglit Dunlap in an article pub¬ 
lished in The Scienlijk Monthly, vol. XV. no. 2, Aiigustj 1922. 

But business uses phrenological methods of character judg¬ 
ment rather freely and with some satisfaction. Science and 
psychology for tlieir own purposes need only theoretical refuta¬ 
tion. Business evidently is not sufficiently impressed with 
theory. Pcrliaps statistical refutation will help in this con¬ 
nection and round out even the academic ti'eatmcnt of i)]n'enol- 
ogy. This study furnishes aucli statistical refutation. 
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THE METHOD OP THE PRESENT STUDY 

First; Systems of cliaracter judgments by external signs 
were searched to find definite physical traits varying amounts 
of v/hich lu-e claimed to indicate varying amounts of some charac¬ 
ter trait. Measurement of such physical traits were made. 

Second: Groups of individuals were judged cnsually for 
specific character traits. There is a possibility that clmivacter 
may be judged by external signs and then the wrong signs 
reported. That is, by intuition true judgment may be made 
but the judges are unaware of how judgments arc made; and 
BO very naturally report some method. 

Third; Close associates who Icncw the characters of the 
members of each group carefully rated the members of each 
group to establish the facts relative to the varying amounts of 
certain traits possessed by members of each group. 

Fourth; The three measurements were correlated. 

GENEHAL CONCLUSION 

For the busy reader the following sentence contains the meat 
of this statistical refutation of methods of character judgments 
by external criteria. The average of 201 correlations between 
variations in physical traits purported to reveal variations in 
character traits and our criteria was 0,000 with the correlations 
varying from 0,000 as chance would account for. 

Statistically; In a noimal distribution 50 per cent of the cases 
come within 1 P.E.; 51.24 per cent of the correlations between 
physical traits and character traits came within. 1 P.Iii. In. a 
normal distribution 82.26 per cent of the cases fall within 2 P.E. 
Of the 201 correlations reported here 83.08 per cent of them 
come within 2 P.E. In a noimal distribution 95.70 per cent of 
the cases come within 3 P.E. In this study 98.01 per cent 
of the correlations come within 3 P.E. In a normal distribu¬ 
tion 99.30 per cent of the cases fall w'ithhi 4 P.E. One hundred 
per cent of the correlations in this study fall within 4 P.E. 
Statistically then the correlation between variations in physical 
traits and character traits is 0,000 (within the reliability of our 
datal. 
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CIIAIIACTEII TRAITrJ STUDIED 

The following chariictcv traits wcro the ones used in this 
study. 

SouimI Judgincut 
Intol)ocl.iml (JAjmeity 
l*'ranknrH« 

Will I’ownr 

Ability to Make Vriciulg 
J^nilcrHhi|> 

OriRinalily 

ImpulaivcficSH 

These traits were used primarily because a study of the litera¬ 
ture of both modern and historic plironology revealed great 
(lisagreomont among the doctors as to just what various physi¬ 
cal symptoms really indicate. There was less disagreement 
among the phrenologists on tlicsc traits than upon others. 

It is noteworthy that when allowances for form of statement 
due to a growing language arc made the writings on character 
analysis of the present day arc practically the same as they 
were one hundred and twenty years ago and strikingly similar 
to tile proiiounecmonts of the employment consultant Theo¬ 
phrastus of Eresos who lived 372 to 288 B.C, 

THE MBASUnBMENTS Op PHYSICAL TRAITS 

Since absolutely accurate and tested anthropometric instru¬ 
ments seemed to avoid an error of about 1 mm. the slightly 
additional reliability of such instruments was not considered 
necessai-y. Character analysts use their eyes. We used 
instruments which must have made our measure at the worst 
far more accurate than theirs at the best. Our kit contained 

(a) Stnndard spreading calipers 

(b) Sliding compass 

(o) Steel tape 

(d) Hoad Bciuarc—constructed for tho purpose upon tlie principle 
of tlic multiple sliding compass to facilitate measurements of 
distances from the meatus to various aecLioiia of the cranium. 
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The following arc samples of the niriasiircmeuts made and 
correlated against our criteria, The basis for the selection of 
these measnrements was tlie fact Hint, in one or more of the 
many authoritative accounts of character analysis, these 
measurements were purported to measure some trait under 
study. In many instances the mensurG used was explicitly 
stated to reveal tlic cliaracter trait study. In some instances 
inference from rather vague assertions had to be made. 

It is needless to repeat here the lists of physical faetors used 
in connection with all the character traits studied. In testing 
the hypothesis that certain physical factors indicated Will 
Power 36 physical factors were measured. In testing the 
hypothesis that certain physical faetors indicated Friend Mak¬ 
ing Ability 13 physical factors were measured. In testing the 
hj'poihesis that certain physical factors indicated the trait 
Leadership 30 factors were mcasiii cd. For the trait Original¬ 
ity 23 factors were studied. For the trait Impulsiveness 20 
physical factors purporting to imlicate this trait were used in 
this study. 


SUBJECTS OP THJJ STUDY 

Negleeting certain preUminai-y work the study was based on 
three groups, 10 in each. Two of these group.s were members of 
two national sororities. The other group wore members of a 
national fraternity. The main reason for using members of 
close social organizations was the fact that judgmentB of the 
several aspects of their character could be obtained. Each 
meinbor of all our groups could be rated by a miicli larger group 
of judges who knew intimately not only the individual subject 
rated but also every other member of his group. In this way 
a man to man rating could be set up and many of the pit-falls of 
ratings overcome. 

THE HELIAUILITY OF THE RATINGS 


The ratings of the close associates. These ratings were used 
as the criteria of the character trsiits, The rcliahilities o-f these 
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TABLE i 

Outline of factors used an the study of trait judgmenl 

Uypotkesea'. Tlmt judgment iB indicated by the following phyBicnl 
fuctora: 

A, Largo cranial development 

Meaeured by; 

(1) Circumference—anterior inferior to poatexiur contrul 

(2) Circumforcnce plus height of head from moatus vertical 

(3) Length of head—glabella to occipital protuberance plua 

height plus maximum breadth 

B. High development of anterior lateral region 

(4) Width of head at tcinplCB 

C- High development of upper part of forehead 

(6) Breadth frontal eminences 

(0) Length from meatus to anterior Buperior 

(7) Length from meatus to anterior superior plus breadth of 

frontal eminences 

D- High development of the entire anterior region 

(8) Average breadth of forehead 

(0) Average length from meutus to anterior regions 
do) Average breadth of forehead plus average length from 
mcatiiR to anterior regionn 

fll) Average breadth of forehead phis length meatus to anterior 
regions phis height of head 

(12) llatio—Anterior length of head : posterior length of head— 

measured from luealua 

(13) Jtntio—Anterior inferior length ; posterior central length— 

measured from meatus 

(14) Ratio—anterior superior length ; posterior central length— 

measured from mcatua 

E. Wide head 

(16) Maximum breadth of head 
(10) Cephalic index 

(17) IBrcndth divided by height index 

(18) Breadth divided by (height plus length) index 

F. Great breadth between eyes 

(19) Eye to eye center 

G. Arched nose 

(20) Average length from meatus to root and tip of nose sub¬ 

tracted from length meatus to bridge of nose 

H. Small eyes 

(21) Eye opening Vertical (inverse) 

(22) Breadth of eyes liorizontal (mverse) 

(23) Vertical opening of eyes plus breadth (inverse) 
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TADIiE I —Continued 


I, Broad blunt facial fctttvwca 

(24) Average breadth of nose 

(25) Breadth of mouth 

(26) Breadth of chin 

(27) Breadth of nose plus brendth of mouth plus brefidth of chin 

J. Vertical forehead profile 

(28) Length mcatiui to anterior superior less length meatus to 

anterior inferior 


TADLE 2 

Outline of factors used in the study of trail i?Uelliffcnce 


ffl/pofhfiaes; That iiifcclUgenco is indicated by the followiirg physical 
factors: 

A. Large cranial development 

Measured by: 

1.1) CiTcumference —anterior inferior to posterior central 

(2) Circumference plus height of head from meatus vertical 

(3) Length of head—glabella to occipital protiiberaneo plus 

height plus maximum breadth 

B. Large ratio head development to body 

(4) Circumference—anterior inferior to posterior central 

d) vided by weight 

(5) Circumference plus height of head divided by weight 

(6) Haight plus breadth plus length of head divided by weight 

C. Wide forehead 

(7) Average width of forehead 

D. Prominent anterior superior region 

(8) Brendth fronbnl eminences 

(9) Length from meatus to anterior superior 

(10) Length from meatus to anterior superior plus breadth of 

frontal eminences 

E. Prominent anterior lateral region 

(11) Breadth of head at temples 

F. High head 

(12) Height lueatas to top of head 

(13) Height divided by length index 

(14) Height divided by breadth index 

(15) Height divided by (breadth plus length) index 
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TABLE 2—C'oiiliiiHct/. 


G. Great length from ears forvvard 

(10) MeatuH lo anterior inferior 

(17) llatio—avorago nntoi-ior longtli : average j)03terior length 

of head 

(18) Ratio—anterior inferior Icngtli : jiostcrior central loiigbh— 

mcaaiirod from inuatuB 

H. Great In’cadth Ijetwcen eyes 

(19) Eye to eye conter 

I. Small eyes 

(20) Eye opening verticlc (inverae) 

(21) rireadbU of eyes liorizontal (inverse) 

(22) Vertical opening of eyes i)Iua breadth (inverse) 

J. Large facial fenlnrca 

(23) Average breadth of nose 
(2'1) Breadth of mouth 

(2o) Breadtli of eJiin 

(20) Length plus lieighb of nose 

(27) Breadth of nose plus breadth of mouth phis breadth of chin 

K. Long noHO 

(28) Lcngbli of nose 

L. Straight nose 

(29) Average length from meatus to root and tip of nose sub¬ 

tracted from Icngtii meatus to bridge of nose 


TABLE a 

Rcliahilily of ratings of dose Associates 


Ratings of first half (10 close associates) taken in chance order correlated 
with ratings of second half (iO close associates) taken in chance order 


TIUIT 

auovi' 

W 

1 

P.E. 

M 

P.E. 

QllOUPl 

Y 

(9 1 
cases) 

P.E. 

1 

AVRR- 

ACE 

Judgment. 

0.92 

0.032 

0 97 

0.013 

0.90 

0.017 

0,950 


0.92 

'0,032 

0.79' 

0.0841 

0.83; 

' 0.070 

0.846 


0 . 33 ' 

0.190 

0.68' 

0.120 

O. 70 I 0 .O 84 

0.000 


0 S3| 

0.0<34 

0.78, 

0.087 

o.oolo.oifl 

0.850 


0 . 73 ' 

0 095 

0 , 41 ' 

0 180 

0.75!o.098 

0,630 


0 78 

0 084 

0.87| 

0,054, 

0.83|0 070 

0,826 

Originality. 

O. 81 ' 

0.072 

0.71 

0.111 

0.800.081 

0,773 


0 Cl 

0.133 

0.93 

0.030 

0 78!o,087 

0.773 



1 


( 
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ratings were obtained by correlating half of the jiKlgments 
against the other half for the ratings of each trait. The self 
correlations are reported in table 3. 

Group.'! W, X and Y are the three groniw keyed for obvious 
reasons, 


HALO IN IIATINGS BY GLO.Sn A.SSOGIAl’ES 

In order to detei-minc the probable airiouiii of halo effict in 
these analyzed ratings the intcr-corrclatiojis between j,\ 1 the 
traits were computed. Wc do not know whiit the inter-oovrela- 
tions actually are. However if all the iiiter-correlalioiis were 
1.00 we would be certain that all that had been obtained was a 

TABLE 4 


JnieT-corrdaLion of trait judgmsnl ivilh Ute remainwQ seven trails 



anoup 

W 

P,E. 

onovp 

X 

P.E. 

onour 

Y 

P.E. 

A.vtinAaB 

Intclligenco... 

0.80 




nfl 


0.830 

FiftnkneSB. 

0.71 


0.58 

o.ua 

Bii 


0.740 

Will Power. 

0.08 

0,113 

rag 

ua|K||j 

0,90 


0.853 

Ability to Make Friends,.. 

0.76 

hwwni 

Ira 

(nl™ 

0.83 

0.070 

0.713 

Leadership. 

0,01 

0,034 

0.98 

0,008 

^BTl 

0,030 

0.933 

Originality. 


0.111 


0.169 

0,69 

0.340 

0.593 

ImpulslvencsB. 


0,17.5 

0.17 

0.218 

-0.22 


-0.166 


general estimate under many different names. Bpaco will 
not pciTnit the insertion hero of all the tables of inter-con' ela- 
tions. One table (table 4) is inserted. This table is typical of 
all the others rendered by the close assooiatca. 

The distribution of all the inter-correlation.s of ratings of close 
associates is given in table 5. 

We have then veiy reliable ratings of three groups. Each 
group was rated by men or women who live in the closest 
association with the subjects studied. They presumably know 
the subjects studied. Over-c.stimation was avoided by the inun 
to man method of rating. The hilcv-corvelation between traits 
are on the whole reasonable. The number of judges used in 
rating each group was twenty. 

















ClIAIlACTliill JUDHMKNTS ON EXTERNAL CRITRUIA 223 


TABLE 6 

Average inter-correlalion of Irtiils—ratinge of dose associates 

A. Avorngo intcT-correlniion O.flS to 1.00 

1. Jiulgmenf. ivncl Will Vower 

2. Judgment nnci I^adurHliip 

3. Will Power und T^nrlcrahip 

B. AvernRc intor-corrclution 0 fjfl to 0.8*1 

1. Judgment and Intclligcncp. 

2. Judgment and FrnnkncHH 

3. Judgment and Ability to Make Friends 

4. Judgment and OriRinality 

5. Intelligciico and Frankucas 

6. Intelligence and Will l*owor 

7. IiitolUgonce and Ability to Make Friends 

8. Intelligence and Londerahip 

9. Intelligence and Originality 

10. FranknoHB and Will Power 

11. Frankness and Ability to Make Friends 

12. Frankness and Lcadcraliip 

13. Frankness and Originality 

14. Will Power and Ability to Make Friends 
16. Iicadersliip and Originality 

16. Leadership and Ability to Make FriendB 

C. Average intcr-corxclation 0.35 to 0.5*4 

1. Will Power and Originality 

2. Ability to Make I'^ionds uud Originality 

3. Originality and ImpulsivcnesB 

D. Average intar-oorrolation below 0.35 

1. Judgment and ImpulaiveneBB 

2. Intelligence and Impulsiveness 

3. Frankness and ImpulaiveneBB 

4. Will Power and Impulsiveness 

5. Ability to Make Friends and ImpulsiveuesB 
0, Leadership and Impulsiveness 


THE nELIADlLll'Y OP OATINOS BY CAftTIAL OBSERVERS 

Each of the three groiip.s which were rated by theii’ close 
associates and members of which were character analyzed were 
also rated by casual observers. The procedure was as follows: 
Each group iu tiirii were seated upon a stage and seventy 
judges rated them for the eight traits used in this study. The 
casual ob.sc]’vei's were composed of bii.sincss nienj school superin- 
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tendents and students of pcarsoinicl Tnanaf?mnent. Most of 
tliG group were accustomed to judging men and wonion with 
possible employment in view. As far a.s could be learned none 
of these judges used any "system” of judgment consciously. 
Each gi'oup remnined on the stage long enough for even the 
satisfaction of the most deliberate judge. TJio Jiitinga thus 
obtained were divided into two groups and the self-eonelation 
of the ratings obtained. These arc our measuro of the relia¬ 
bility of casual obsei*vation. Table 6 reports the correlations 
tlius obtained. 

TABLE « 

Reliability oj ratings of casual observers 


Ratings of first half (35 observers) taken in chance order correlated with 
ratings of second half (35 obBcrvera) taken in ohnnee order 


TIlMt 

cuovr 

W 

(10 

cases) 

P.E. 

ajWOT 

A 

PE, 

onoup 

Y 

(10 

I'AHVH) 

I’.E, 

.wnn- 

A(IB 

Judgment.. 

0 88 

0.048 

m 


0,92 

0.019 

0.920 

Intelligence...... 

0.91 


EE 

O.Olfi 

0.00 

nnui 

0.923 

Frankness. 

0.51 

0.157 

IS 


0.74 


0.736 

Will Power. 


Q.QOl 

0.00 

glQQ 

EIB 

bIImi 

0.966 

Ability to Make FrienilB. 

0.87 

O.DSO 

0,00 

flWSH 

1m 

0.0-15 

0.886 

Lenclerahip. 

0.73 



0,051 

0.79 

0.081 

inM 

Originality. 

liWia 




0.78 


0.783 

Impulaivencaa... 




0.055 

0.876 


It is noteworthy that casual observation right or wrong ia 
nevertheless fairly consistent. Wliatcvcr physical signs go to 
impress a casual observer seema siinilaiiy to impress other 
casual observere. The two traits that casual observers have 
the least agreement about arc frankness and originality. 

HALO IN EATINGS Hr CASUAL ODSBllVERS 

It was also desirable to compute the intei-correlations be¬ 
tween the several traits as judged by casual observers. Tal'.d 
7 reports the inter-correlations between the trait judgment and 
the other traits. It is fairly typical of all the in tcr-correhitious. 

Tlie summaiy of all the inter-correlations between traits as 
judged by casual observation is contained in table 8. 




















TABLE 7 

Inler-correlation of trail judgment with the remaining seven Iraita 
_ Ra(inga of cnaual obsorvorg 


TOAIT 

onour 

\V 

A 

P.E. 

a 1 loTjp 

X 

<10 

C/ASES) 

P.E. 

anoup 

Y 

(10 

UA£} L8) 

P.E. 

AVBH- 

AUB 

Intelligence. 

0.04 

0.025 

m 


0.00 

0.041 

0.903 

Franknean. 

0.25 

0.199 

me. 

0.099 

0.38 

0.182 

0.453 

Will Power. 

0.85 

0.059 

0,82 

fnciM 

0.93 

0.020 

0.805 

Ability to Make Friends. 

0,32 

0.191 


0.122 

0.35 

0 187 

0.440 

Leaderahip. 

0.G4 

0,126 

0.83 


0.62 

0,130 

0.690 

Originality. 

0.86 0 056 

0.10 

0.208 

0.87 

SB 

0.630 

Impulaiveneas. 

0.32|o.l91 

—0.35 

0.187 


m 

0.136 


TABLE S 

Average inter-correlation of traits—ratings of casual observers 

A, . Average intcr-corrolation 0.85 to 1,00 (P.E. 0.059 to 0) 

1. Judgment and IntoIIigcnco 

2. Judgment and Will Power 

B. Average intcr-corrclatiou 0.56 to 0.84 (P.E. 0.149 fco 0,002) 

1. Judgment and J./<3ndership 

2. Judgment and Originality 

3. Intelligence and Will Power 

4. Intclligenoo and Leadership 

5. Intelligence and Originality 
0. Will Power and Leadcrbliip 

7. Will Power and Originality 

8. Tienclcralnp and Originality 

C. Average inter-correlation 0.35 to 0.64 (P.E. 0,220 to 0.188) 

1. Judgment find Frankneas 

2. Judgment and Ability to Make Friends 

3. Intelligence and Ability to Make Friends 

4. Frankncaa and Intelligence 

6. Pranlcnesfl and Ability to Make Friends 

6. Impulaivenesfl and Ability to Make Friends 

D, Average inter-correlntion 0,04 to 0,34 (P.E. 0.220 to 0.188) 

1. Judgment and Impulaivencag 

2. Intelligence and IiupulaiveneBB 

3. Frankness and Will Power 

4. Frankneafl and Leadership 

6. Frankncaa and Originality 

0. Will Power and Ability to Make Friends 

7. Will Power and IinpulBiveiiess 

8. Ability to Make Prienda and Leadorahip 

9. Ability to Make Frieiida and Originality 

10. Leadership and Impulaivencsa 

11. Originality and Impulsivenees 

12. Tmpulsivoneas and FranlcncBa 
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TABLE 9 

Jnler-coTrelatiOTU—-physical factors, — tra.it judgment 
SpearmaD rank method—28 cases 
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THE HELIAHILITY 01'' MEASUIlEMENTfl 13Y EXTERNAL HIGNS 

It will Ijfi remcml)cr<Ml that the reliability of judgments by 
close fiBscieifitofl and even by ctiaiial obHcrvcrs using no particu¬ 
lar “system” ■was high. It will be useful to know that the 
reliability of judgments bsisod upon the “authoritative” physical 
meaBuremnnls possess no aueh iigrecmciit. When a group is 
mcasurecl for those physical factors purported to reveal judg¬ 
ment we find that the measiives do not agree among themselves. 
Table 9 shows the inter-correlations between, ten physical 
factors fl.uppoRed to measure the same trait. This is typical 
of the agreomont between other physical measures purporting 
to measure the same trait. 

No better agreement is found when we find the intor-correla- 
tions of the total 28 factors used in measuring Judgment, as 
table 10 shows. 

COnilELATIONfi IlEiaVEEN RATINGS OF CLOSE ASSOCIATES AND 
niYSlCAL FACTOUS 

In correlating Die inca.siims of clinractcr gained from phj'si- 
cal moasuromctits witli those obtaiiual from the judgments of 
close associates two methods were used tlivoughout this study. 
First the correlation between the two types of chai-acter esti¬ 
mate was computed for cadi of the three groups. Second the 
raemliors of eacli group were thrown into one array as follows. 
E.ac]i rating wa.s changed to a standard measure and thus the 
Bcorea of all the groups become comparable. The formula 
for transferring ratings of any one group to scores for a total 
group was 

Score — true mean , , , 

-;-= etandard measure 

Standard devinuon 

In this way 28 cases could be studied at once, 

Further in vi<?w of the fnct that tlic different factors jnirpovt- 
ing to measure auy given character trait correlated so poorly 
with each other that it would be impoa.sible to build up a one best 
measure of any trait we have correlated each separate physical 
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TAHLI5 11 

Correlations eiistint; between ratings of clone ansocidlcH and phymal 

far tins 


Penrson prodiict-momcnl, inctluirl Iniit 


PUYfllOAIi PACTUM 

&r,VKD- 

AUU 

MGAS- 

U«l',8 

(2it 

casem) 

P.I!. 

Dimvi' W 

cS,, 

1*,K. 

IIKII'V X 
fl r.Asr.M) 

I 

iiuH'v Y 
y eASCLS) 

r.Ti), 

A-1 

-0,0-1 

0.127 




0 213 

-0.38 

0,102 

A-2 


vmm 

0.53| 

Ins 

-0.21 

0.210 

-0 31 

0.203 

A-3 

-0.12 

0-125 

B^ 

HHr 

mm 

0.20(i 

-0.31 

0.108 

D-4 






0.2M 

0.52 

0.104 

C-5 

BfiS 


-0.32 

(Mill 

-0 02 

0,225 

0.02 

0.22,5 

C-0 

-0.0-1 

0.127 

Bi^ 

iRis 

0.22 

0,215 

0.213 

0.210 

C-7 


PiB! 

Bw* 

HRill 

-0.13 

0 220 


0.201 

D-8 


raKM 

BliRiS 

IRi?! 

0.01 

0.221 

0,23 

0.214 

D-0 


BRRfi 


IjUS! 

-0.27 

0.20'J 

0.37 

0.193 

D-10 

0.05 

0,127 

HIRS] 

(wRff 


0,223 

0.03 

0,135 

D-11 

-o.ai 

lill^ 

HIRR 

0.221 

-0.28 

0.207 

0,01 

0.225 

D-12 

0.29 

ISRKt 

0.38 

0.182 

0.23 

0 2M 

O.OD 

0 117 

D-13 

HuH: 

HR!! 


im 


0,221 

0,74 


D-14 

HnRI 

ISIRII 

HIRdf 

EIS 

0.33 

0.200 

0.65 

0.129 

E-IB 

HSRiS 

ISiR% 

HiVIr 

0.200 



-0.21 

0,216 

E-16 

-0.00 

RiR 

Huig 

0.207 

-O.IU 

0 22-1 

-0.32 

0,201 

E-17 

0.00 

0.127 


0.130 

0.29 

0,2.3 

0,200 

0.34 

0,198 

E-18 

-0.01 

0,127 



0.2M 

0 20 

0 210 

F-19 

-0,14 

Qm 



-0.53 

U.lOl 

-0.2J 

0.210 

G-20 

0.03 

0,127 


IIB}? 


0.225 

0.08 

0.223 

n-21 

Bifir 

\WSm 


0.183 


0.221) 


0.225 

H-22 

HRS' 

0.127 


0.222 

-0.30 


-0.33 

0,200 

H-23 

-0.04 

0.127 



-0.22 

Qgg 


0.224 

1-24 

-0.27 


^QR 

liRST 

-0.22 

BlaB 

0.43 

0.182 

1-26 

-0.34 

0.112 


0.21S 


0,151 

-0.40 

0.177 

1-26 

-0.07 

0.127 


0,151 




0.224 

1-27 

-0.12 



0.191 




0.224 

J-28 

-0.20 




I 0,33 


-0.22 

0.215 

Average., 

-0.00! 









measurement with the ratings by close associates. Since iiiiiiiy 
physical mcEisures might be false yet some might be true. It 
will bo too prodigal of space to report all of these covrclntions 
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for evciy trait studied. Table 11 is a full report of tbe correla¬ 
tions for one charaetcr trail. In further in.stances averages 
alone will !)e repurlcd. 

AVERACiE COUUELATIONS HK'nVEKN UATINGS 11Y CLOSE ASSO¬ 
CIATES AND rilYSICAL FACTORS FOU EIGHT TRAITS 

It is unnoopssary to report all the correlations between the 
i-atings by close associates for a given trait and the many 
physical factors purporting l() reveal that given trait. Table 
12 reports the average correlation between ratings and the 
physical factors. 

TAin-E 12 


At>era(je conclationH — phnsir-aljactors and close associates; physical/aclorB 
nnd casval observers 


Tiuir 

ci.08r. 
ABSOCIATEB 
AHO PHYSICAL 
PACTOIH 

CASUAI. 
OllSRUVRIU) 
AND nneicAL 
FAcrajia 













The nimiber of different physical factors used varied from 
SG for Will Power to 13 for Ability to Make Fricnda. 

THE AGREEMENT BETWEEN CLOSE AND CASUAL OBSEnVBUS 

Table 13 gives con-elations between close and casual 
obsei’ver.s. 

CONCTiUSTON 

While the correlations secured between the ratings of close 
associates and casual obseiwcrs show a general positive tendency 
they are not of suflicient magnitude to warrant any iraportance 
being uttnclicd to ibcin. The highest correlation secured is less 
than foin- times its jirobahlc error. 
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The highest: average eorrchUion in 0.323. Such 

n correlation naeasured on the basis of ilio HtiviKlavd error of 
estimate fontiiila: 

Sigiwa = 1 X Vi -- r2 

would have a value f>f r),(> p(ir cenb Ix^ticr ilmn (.'Iulikic. The 
highest single correlation secured wuh 0.r>8. Svudv in 18.0 per 
cent bettor than cliaiioe. 


TAIJI.E 13 


Correlalion existing hcliveen ratings of close ossociales a7ul ratings oj 
casual ohseivers 


'ca^rp 

(innur 

W 

(10 

iCAHtS) 

I’.U. 

OIIOUP 

X 

1 

tJXHEfl) 

P.E. 

1 oridUi* 
Y 
(0 

CAKr.-i) 


ATER- 

AOE 

Judgment. 

0.20 

0.195' 

0.43 

0.172 

0,18 

0.217 

0.316 

Intelligeucc..... 

0.0-t 

0.220 

0.2f) 

0.210 

-0,23 

0.2H 

0.023 

Frankneaa.... 

0.11 

0.211 

0.31 

0,203 

0.21 

0.210 

0.210 

Wi\l Powor. 

0.02 

0.221 

0.58 

O.MK 

0,19 

0.217 

0.2fi3 

Ability to Make Frienda. 

0.53 

0.153 

0 31 

0 203 

-0.30 

0,20-1 

0.180 

LcnderBliip. 

O.JO 

0.170 

0.08 

0.223 

0.40, 

0.177 

0.313 

Originality. 

0.43 

o.m 

0.47 

0.175 

0.07 

0.223 

0.323 

ImpulsiveneBB. 

0.33 

0.18D 

0.37 

0.103 

-0,10 

1 

0.222 

0.200 


SUMMARY OF S'l’UDY 

This study was undertaken to supply statistical basis for the 
truth or falsity of the theory aud practice of character analysis. 
Theoretical refutation already exists in amjdo amount. From 
the facts reported and treated in this study the following con¬ 
clusions receive cloai' support. 

1. The ratings of close associates arc reliable. 

2. The ratings of 70 casual observers are reliable. 

3. The physical factors purporting to measure the same trait 
do not present even a suspicion of agreement. 

4. The correlation between ratings of close associates and 
casual observers is slightly better than chance. 

5. The correlation between ratings of casual obsoi-vcrs and 
physical measurements is best represented by 0.000. 
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6. The (jori’clation between close associates and physical 
measurements is best represented by 0.000. 

7, Pliysical mcasurementR which unclcrly character analysis 
agree neither with themselves nor with other measures of 
character. 



ADVERTISING APPEAIjS SELECTED 7JY THE 
METHOD OF DIRECT IMPllESSIONi 

iugraud b. riiANKi'uY 

Neui York Univerailij 

The “Order of Merit” method tia used in ranking advorLise- 
ments has so often been discussed by Hollingworth.^ Strong,® 
Starch,-* and others that a mere mention of it liore should suffice. 
In the majority of cases where these authors have made use of 
this ranking method the number of adveiTiseincnts have been 
limited to twenty or less; even when twenty advertisements 
were used it was thought so diflicult to get a true order of 
merit directly that the subjects making the ranking were 
instructed first to separate the advertisements into groups, such 
as Veiy strong. Strong, Weak, Yeiy weak, or othciwise, to 
facilitate ranking. The gi’cater the number of advertisomenta 
the more diflicult ranking them becomes, even with the help of 
separating them into groups. II one had, for example, about 
1700 proposed drug signs 16 inches square to rank,—as was 
the case when Professor Woodworth and the writer tried to 
select a suitable sign, for the Rexall Drug Company,—the task 
would become quite impossible. Thus some other method 
must necessarily be used if one haa a great number of 
adveitisements or other material upon which lio desires to 
have scientific judgment passed. 

' The writer wishea to express-his thanks and appreciation to Prof. 
Harry D, Kitson, University of Indiana, and hia students for theirkind 
coflperation, witliout wMcli this paper would not have been posBiblc. 

* Hany L, HoUingworth, Advertising and selling, Chapter I. 

* Edward K, Strong, Jr., The relative merit of advcrtiecinGiits, Ar¬ 
chives of Psychology, no. 17, July, 1911. 

‘ Daniel Starch, Advertiaing, Chapter XXII. 
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The prime pm-pnso of this article is to illUvStrate and discuss a 
method: the ^'Method of Direct Impression^'—which has been 
used by Gulton^ in measuring mental imageiy; by Titchener® 
in studying the affective qualities of a series of color's; by Strong’ 
in securing degrees of confidence in recognition of a scries of 
advci’tisements; etc.—and to show how this method may be 
applied to selecting the Irest advertisements or sales appeals 
from among any number of potential appeals. 

For the ]iurpose in hand a number of hosiery advertisements 
were selected from some of the leading national magazines. Al¬ 
though in many cases such pictorial presentation as "beauty" 
in hosiery predonihrated the advertisement^ only the printed 
copy of these advei-tisemcnts was cai'efully analyzed, and 77 
somewhat overlapping, selling points or phrases, such as "Silk 
stockings that wear/’ ‘‘Value for the price/’ etc., were mimeo¬ 
graphed on sheets of paper and distributed to four groups of 
students (160 men and 75 women) talcing a course in Psychol¬ 
ogy of Acivertivsmg at New York University Summer School 
(1922) nrrd at the University of Indiana (1922). The students 
were directed to rate the sales points aa follows: 0, very weak; 
1, weak; 2, strong; 3, very strong. The mimeographed sheets 
containing the instructions and the 77 sales appeals are repro¬ 
duced licrewith. 

Each Btatemenb repieaenta a possible selling point or advertising ap¬ 
peal for hosiery. Please mark all of these according to the degree in 
which tliey appeal lo you personally, persuade you, or inleresl you in the 
product, as follows; 


Mark very strong—3 

Sex.., 

Mark strong—2 

Name, 

Marie weak—1 

Cla.ss, 

Mark very weak—0 

Date.. 


“ Francis Galton, Inquiries into human faculty and its development, 
pp. 57 to 77. 

® Edward B. Titchenor, Exjjcrimentnl psychology, vol, I, pp- 154-8. 
’Edward K. Strong, Jr,, The Psychological Review, vol. XIX, no. 
0, November, 1012, 
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AN.vriyriW of AuouMUKTd koh IIohuouv 

1. T!\e boat of servicic. 

2. Made of tesLcd cumbfid yarn. 

3. Spcoially dyed. 

4. yinished tovclsviii the yarn in its greatest nivUuidBtrenBlh. 

5- Ucitiforced heels and toes. 

6. Specially eonatructed to guarantet* long wear. 

7. Mfiintiiiii oiiginul bieb qimlity, 

8. Don't speculate with tho inouey you iavest iiiaillc HlftekingH. 

0. There is n. ccrluin satisfying value. 

10, They're gwter proof. "No run that starts above eiiii puss the gold 

stripe." 

11, Silk atoolcings that wear. 

12, Good ua they look. 

13, You get ^vhftt you pay for. 

14, Wasliing won't hurt them (don’t get nclicap silk—it goes in tlio first 

•wash), 

15, Be sure you get fre,sh stock when buying silk hose (new shipinonta 

just arrived in all desirable colors). 

10, All tlic cjunUficHlions of a. gunruiiLccd ho.se at half tho ])rlce. 

17. (iualifcy first. 

18. Don't wear out ns quickly. 

19. Viihie for the price. 

20. Long staple yarn. 

21. Single .sole with triple heel and toe. 

22. Prolong tho life by changing daily or ofteuor for aimnner. Change 

your socks and your shoes —it’s a very restful thing to do. 

23. Full fashion fits shape of the foot. 

24. Do not hang baggy, 

25. No scum to chafe or rub the akin. 

26. Snug fit prevents chaffing llic feet. 

27. Fit like a glove, 

28. Tested for strength. 

20, Strong threadg. 

30. Absolute fast colors guaranteed (new pair or your money biiclc)- 

31. Guaranteed 6 monthg. 

32. Guaranteed to give satisfaction. 

33. Wear well. 

34. Fit well. 

35. Stylish. 

36. Pure silk. 

37. Fast colors. 

38. Fii.at colors guaranteed. 

39. Double heel and toe. 
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40. ficftmlcHH. 

41. More Htitchofi per inch. 

42. Closer Icnifc (or woven). 

43. Reinforced wliero the "wear cornea. 

44. Best for 50 years. 

45. Mode iu dayliglit plant. 

46. rVery pair will fit and wenr satisfactorily. 

47. Snug fit at the ankle. 

48. T)ic fllicer beauty of-. 

49. Trefl7's as well as it looks, 

50. In many weights and shades, 

51. Pure thread silk 

52. Tlie first socks in America to be knitted by machinery were made 

at-in 1822. 

53. 97 years ago. 

54. More than 50,000j000 pairs of-that gave satisfaction last 

year. 

55. Boing one thing well for almost a century. 

56. Satisfying the needs of human feet. 

67, Oldest and one of the largest ho.siery mills in the United States. 

58. Why have holes in your hosiery? 

59. Reinforced hosiery for men, women, and children. 

GO. Makes a sensible gift for men or womoa. 

01. It furnishes the kind of service that justifies the purchase. 

02. DepciidablG wear and anug clean-eut appearanee. 

03, Hosiery satisfaction. 

04. There's real comfort for tired or tender feet in-fashioned 

hose. 

05. The method of knitting these atockinga m different. 

66. Patent machines that “knit in” the proper shape and fit, without 

seams, 

67. No homely atitclung up the back of the leg. 

68. No scams to walk on. 

00. Just a soft smoothness that gives real comfort. 

70. The fit is snug and finn everywhere. 

71. There's no room for wrinkles in-hose. 

72. Extra elastic, narrow tip, prevents garter runs. 

73. Style, quality and sound value. 

74. Fascinating new designs in--—■ aiik hosiery for summer are 

certain to delight you. 

75. Hosiery—each the best of its kind. 

76. Home knit for onr soldiers. 

77. For those ivhoso iioods demand the oBsential combination of style, 

quality and sound value. 
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inC’IlAHI) 1), I'HANKCK 


A ia(ntf«tion 0 / </ic rankings of '17 hosiery ajipcals by lOO vuiles ahJ 75 
femaha, listed according to the ulTcngllt oj the (ij>/>cala as indicated 
lij the resn/i.H 0/ the slwl}/ 


Avuii^an 

I'lNAl- 

UANK 


TUB HAl.KH M'l'BM. 


I n 13 

2 3 -3 S s 

H W rt 

o iS 


5 1 Gj65!s)8 410 2,50 1 
0 4'25!46 189 2.61 


Tleiiifoi’cnil IiocIb iiin\ loos 


31 1814:32 SO3-102.10 2 

617ll6 36 157,2.09 10 


CruarftntCGcl six inonLlm 


21 1226'‘17 053352,08 3 
313i26 33 164 2.1'J 


Single Hole wibli triple heel nnd toe 


39 5 2779 70 334 2,08 4 
5 2139 28 164 2.19 


Double heel (iml toe 


43 7 26 78 49 300 1,03 5 
3 6'27|391772.30 


lleinforcccl where fclio wenr cornea 


6 10 42 02 46 3031,88 6 
21431 281602,13 


SiJCcially constructed to guarftntco 
long wear 


17 14400442294 1.83 7 
a 14125 30 154 2.05 


Quality first 


38'24 26 61 491293 1,81 8 
6 a!lQ45!l76 2,34 


Fast colors Eunrantecd 


36 21 42|60 37 273 1.71 0 

8 9129 29 1542.05 


Pure silk 


32 27}4l!57j35!2601.6210 
I 5|l4l2s'28|l54|2.06 12 


Guaranteed to give salislaclion 


* The total score, column 6, is figured as follows; For c.xaraple, ap¬ 
peal no. 5 which Tankeil first by the males and females was rated 1 by 6 
males 2 by 55; and 3 by 98; so that 1 X 6 = 6 -h 2 X 55 = 110 -h 3 X 98 
= 294 = 6 -1- 110 294 = 410; etc. 410 -j- ICO (tlio number of cases) 

= 2,50 (column 7), average score given to the appeal by males. 
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TABLE I —CoitltHUed 


IS 

IS 

i 

■“ 1 
H 1 
M 

d 

H 

nATJNdS 

u 

ci 1 

0 

u 

U1 1 

i 

H 

Q 

M 

U 1 

U 

AVBIIAOE 

FIHAI* 

KANK 

niH BALES* APPEAL 


I 

2 

3 

s 

R 

e 

1 

iW 

25 

■10 

07 

28 

258 

1.61 

11.5 


Scnmlcsfl 


37 

19 

,12 

7 

04 

B 


67.5 


27 

|23 

45 

,63 

29 

258 

am 

11 .c 


Pit like a glove 


i 

21 

31 

17 

134 

1,78 

1 

20 


28 

15 

53 

ffl 

24^ 

207 

1.59 

13 


Tested for strength 


8 

18 

35 

14 


|1.73 


22.5 


1 

35 ' 

30 

51^ 

ss' 

252 

1.58 

U 


The boat of service 


5 

22 

20 

22 

140 

1,86 


19 


72 ' 

34 

49 

m 

23 

246 

1.53 

15 


Extra clastic, narrow tip, prevents 


i 

7 

31 

30 

159 

2,12 


9 

garter runs 

30 

12 ' 

24 

54 ' 


242 

1.51 



Absolute fast colors guaranteed (new 


3 

7 

i 

48 

183 

2,44 


2 

pair or yotir money back) 

G2 

123 ' 

m 

Gs! 


HH 

M 

:17 


Dependable wear and snug clean-cut 


\ 

14| 

31 

il7| 

127 

1,09 


25 5 

appearance 

73 

m 

55 

46 


237 

1.48 

18 


Style, quality and sound value 


8 

11 

22 

33 

■Bn] 

1.95 


16 


47 

29 

59 


21 


1.47 

■ 


Snug fit at the ankle 


i 

27 

20 

m 

127 

1.G9 


25.5 


20 

19 

71 


21 

'234 

1.46 



Strong threads 


19 

22 

22 

12 

102 

1,36 


41 


M 

29 


49 

26 

^232 

1.45 

21 


Washingwon’t liurt tlicm (doii^t get a 


12 


22 

12 


1.45 


34 

cheap silk—it goes in the first wash) 

51 

bs. 

48| 

68 

l29| 

230 

1.45 

22 


Pure thread sHk 


i 

|l4 



■ 



14.6 








nATlNOS 


37 


,28' 


,50 


,G8 


14 


I 

228 


1.42 


26 


7 

n 40 

17 

421 

.01 

1 

60 21 

64 61 

14 

.28 

.42 

-5 

£ 

23 31 

16 

30 

.73 


68 2C 

68 4{ 

24 

22S 

.42 

25 

Z 

20 li 

19 

101 

1.34 


69 2 

1426 

16 

229 

1.42 

25 

1 


i 6 

111 

1.48 


10 4 

137 4 

)37 

228 

1.42 

25 


3101 

5 49 

181 

2.42 


36 2 

165 4 

4 26 

226 

1.41 

28 

2 

2181 

iffi 

102 



2 2 

5 67 4 

7 21 

224 

1,40 

29.5 

1 

9 351 

6 5 

82 

1.09 


64 3 


420 

224 

1,40 

29.6 

1 

1 23 5 

m 

05 

1,27 


60 5 

IBt 

311 

223 

H 

31 


0 23 

illl 

IIJ 

1.57 


25 

19 45 

j2 24 

221 

1,3£ 

32 


1719 

131( 

m 

1.2'] 


77 

MR 

is 

21 ( 

)1.3^ 

33 


1 

29 2 

n5( 

1 



22.5 


44 


*Jil£ nALKn Ari*XAI« 


33 


41 


67 


■19 


30.6 


51 


li’ciat colarH 


Uoiiiforcod liosir.ry for men, women 
find cliilclrcti 

No soaiiiB to wnllc on 


JuBt iv soft BmoollincBB that givoB real 
comfort 

Thoy’ro gnrter proof. “No run that 
atarU above can pasa the gold 
sLtipc" 

Stylish 

Made of tested combed yarns 

More than 60,000,000 pairs of- 

that guvo satisfaction luat year 

Makes a scnsiblQ gift for men nnd 
■wouie n 

No senm to chafe or rub the sklu 


14.5 


For those whose needs demand the 
cBaential combmation of etylo, qual¬ 
ity, and sound value 


70 


w 


The fit IB Bnug and firm everywhere 
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TASIjE 1 —Canlinued 


H 

S 

g 

n 

M 

M 

P* 

< 

llATINQS 

M 

p3 

o 

u 

tf3 

< 

h 

0 

H 

u 

u 

<1 

fl 

u 

AVRItAOB 

FINAI. 

KANK 

'F1IB0ALE9 AI'PEAL 

0 


2 

3 

S 

1 '3 

S 

S 

1 

7 

28 

03 

54 

15 

216 

1.36 

36 


Maintain original high quality 


18 

20 

23 

5 

ml 

1,20 


54 


23 

30 

M 

58 

12 

215 

1,34 

36,5 


Full fashion fits shape of the foot 


4 

y 

m 

22 

114 

1.92, 


17 


24 

52 

44 

61 

23 

215 

1.34 

36.5 


Do not hang baggy 


27 

m 

25 

7 


1.33 




26 

32 

60 

60 

18 

'214 

1.34 

38.6 


Snug Ot prevents chafing the feet 


15 

23 

27 

10 


1.43 




33 

32 

SS 


14 

214 

1,34 

38.5 


Wear well 


3 

24 

24 

18 

126 

1,03 


27 


n 

38' 

63 

56 

14 

n 

1,28 



Silk stockings that wear 


iG 

28 

20 

12 

B 

1,00 


29 


12 

37 

52 


21 

fl 

1 2S 

40.5 


Good as they look 


12 

32 

21 


D 

1,38 


38 


M 

1 

68 

50 

H 

M 

1,27 

42 


Fit well 

1 

m 

31 

21 



1.37 


39 


H 

1 

07 

63 

11 

202 

1.27 

43 


Finiahod to retain the yarn in its 

■ 

m 

28 

18 

9 


1.21 


53 

greatest natural strength 

13 

37 

58 

62 

13 

M 

1.25 

44 


Value for the price 


7 

37 

28 

3 

D 

1.36 


41 


IS 

31 

65 

57 

7 


1,25 

45.5 


Don’t wear out quickly 


M 

23 

25 

7 

94 

1,25 


50 


71 

37 

I 

51 

13 

H 

1.25 

45.5 


There’s no room for wrinkles in 




27 

12 

10'5 

1.39 


37 

---hose 
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TABLE —Ci>n(int(Af 


Hi 

M 

s 

e 

>• 

14 

i 

U 

nATiKQn 1 

1 

14 

(9 

A 

u 

AVSnAOB 

FIHAL 

KANE 

TKDSALBS APFBAL 

0 

1 

2 

3 

3 

a 

M 1 

a| 1 
§ ' 

67 

47 

64 

35 

I4I 

176 

IIQ 

68 


No homely Btitcliing up the back of the 


m 

is! 

22 

5 

m 



66 

leg 

46 

B 

72 

39 

11 

1 , 

173 

1.08 

59 


Every pair will fit and wear satis- 


14 

27 

28 

6 


1.35 


44 

factorily 

74 

45 

66 

41 

8 

172 

1.08 



Fascinating new designs in - 


12 

12 

33 

17 

129 

1.72 


24 

eilk hosiery for summer are certain 










to delight you 

60 

4-1 

73 

38 

6 


|l 02 



In many weights and shades 


22 

17| 

25 

11 


1.33' 




66 

56 

60 

31 

14 

164 

1,02 



Satisfying the needs of human feet 


16 

33 

22 

6 

92 

1.22 


52 


68 

55 


32 

13 

163 

l.Ol 

63 


Why have holes in your hosiery? 


28' 

10 

21 

7 

82 

l.OOi 


68 


15 

60 

65 

36 


164 

m 

64 


Uc sure you get fresh stock when buy- 


Q 

29 



89 



55 

ing silk hose (.new shipments juat 




■ 






arrived in all desirable colors) 

13 


68 

1 

0 

LS3 


65 


You get whnt you pay for 


23' 

27 

16 

9 

m 

1.15 


56 


44 ' 

65 

48 

38 

9 

161* 

0.94 

66 


Beat for 50 years 


35 

20 

16 

4 


0.85 


67.5| 


41 

09 

51 

32 

10 

145 




More stitchea per inch 


53 

12 

1 


Ig 

0.47 


74 . 


76 

s 

72 

9 

E 

m 

n 


59 j 

Hosiery—each the best of its kind 


1^ 

32 

h 

1 2 

1 70 

'l.01| 
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RICUUID n. FttA.NKllN 



Thei'u ifl ft certain saLisfyinR value 


The fii'st Htockinff.s in America to be 
74 knitted by snucbincry wove made at 
-ill 1822 


Made in dayliglib plant 


The method of knitting thcee stock- 
70 ings i.s difTcrent 


The results of this study are given in table 1. Column 1 of 
this table gives the key number of each sales appeal, indicating 
the position of its appearance on the original inimeographed 
sheet; columns 2, 3, 4, and 5 ahow the number of times each 
appeal was rated 0, 1, 2, and 3, for the males and females sepa¬ 
rately; column 6 gives the total score for each appeal; column 
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7 the arithmetic average; columns 8 and 9 the final rank for 
males and females; and column 10 the sales appeal. Thus 
the sales point, "Reinforced heels and toes," ranked first by 
both males and females; the sales appeal, "Guaranteed six 
months," ranked second by the moles aiid tenth by the females; 
etc. Tile correlation between the final rank for the males and 

/ \ 
females ( Speannan Footrule r = 1 — — 7 —;—77 I is -f 0.81 


lUXlXmUkJ I X' uxe / - /ft ViOl 

\ n 

and the correlation between two groups of 60 males is 4 - 0.82; 
thus the results may be considered fairly reliable for the groups 
among which the study was conducted. 

Since the results of this study are primarily given to illustrate 
the method as applied to advertising their practical value to the 
advertising copywriter may be questioned due to the inevitable 
factors that necessarily accompany the conditions under which 
the study was made. Chief among the objections are, that 
only the collegR-atudent consumer was studied; the difference 
between the artificial atmosphere under which the study was 
conducted and the conditions under which actual purchases 
are made; student reactions are not a perfect index of the general 
buyer’s attitude; etc. Nevertheless, the following deductions 
that may be of some use to the practical man are pointed out. 

The selling points vary widely in strength, the strongest 
appeal for males receiving an average score of 2.56, the weakest 
an average of 0.58; and for females the strongest average score 
is 2.51, the weakest 0,41. The appeals that show the greatest 
sex differences are numbers 40, 63, 74, and 10. These appeals, 
together with their final rank by eacli sex are listed as follows; 



FaBoinating new designe in -eilk 

hosiery for the Bumtaer are certain to 


They're garter-proof. "No run thatstarta 
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Of tlie four appeals, nos. 03, 74, .and 10, Lluit aro raukod much 
higher by the females than by tlio nudes, the fir.st two are vague, 
while the third ia primarily a feminine appeal, and although 
appeal no, 40, "Seamless,” is also i)rimarily a feminine appeal it 
is nevertheless not effective in iiidueiiciiig women to Imy seam¬ 
less hosiery. This statement is attested to by the. fact that at 
least one manufacturor of seamless hosiery .sews a thread up the 
back of his product to give them a seam-like a\-)peavanec. 

In an effort to sec whether broviiy played a noLewoiTliy part 
in making an appeal stvoirg or weak, the appeals were measured 
ns to length. The average number of words in the ten strong¬ 
est appeals for males is 4.0; for females G.2; and the average 
number of word.s In the ten weakest appeals for nudes is 7,G; 
for females 6.5. Thu.s it may bo noted that the strongest 
appeals on the average contain fewer words than the weaker 
ones; but while brevity may be a desirable factor in making 
appeals effective, it is not the most powerful factor iu making 
for strength of an appeal; what really counts is the content of 
the appeal itself. A comparison of the content of the stronger 
appeals with the content of the weaker uppeids reveals the fact 
that the main ideas embodied within the strongest ai'jpeals are 
durability, beauty, neatness, comfort; whereas there i.s no 
particular content in the weak appeals. Tlioy contain vague, 
irrelevant, non-personal Btatcmcnta which offer wuccvfcain. 
advantages to prospective customers. 

As to the validity of the results of thi.s study only tlio liigh 
degree of correlation between tlic groups tested is offered; and 
in answer to the question as to whether the "Method of Direct 
Impression” may be used to supplant or antedate the "Order of 
Merit Method” only subsequent studies, wlicrein the results 
obtained by the two methods may be compared, will tclL In 
one unpublished study, known to the writer, made by Prof. 
Albert T. Polfenberger of Columbia University, using seventy 
photographs, where the results of the two methods were com¬ 
pared the correlation was found to be almost perfoct. Profes¬ 
sor Poffenberger and the writer also have some additional sta¬ 
tistical data, not yet worked up, which may throw some light 
on this question. 
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It is very apparent that tire vocational guidance movement 
has outstripped adequate preparation for it. In many in- 
stanceSj regardless of where we see attempts at meeting 
the problem, we find great differences in the technique em¬ 
ployed to discover vocational fitness. For the most part 
however, it is being done along subjective lines. The indi¬ 
vidual is given authoritative information which is not only a 
description of occupations, but also an account of what the 
worker in them has to do and Icnow; in addition, to increase 
the thoroughness of guidance various other data are used such 
as, judgments as to the individual's fitness, academic marks (in 
a few cases, intelligence tests scores), achievement in extra¬ 
curricular activities, and other things of like character. Natur¬ 
ally, tlicre arc variations of this procedure, and a few excep¬ 
tions. The most admirable exceptions are found in the 
attempts made by Professor Husband of Dartmouth, and 
Professor Thurstone of the Carnegie Institute of Technology, 
to raise vocational guidance to a scientific or objective plane. 

The reason why there is so little scientific guidance is obvious 
—we need many more objective measures of vocational fitness; 
tests whose validity and reliability arc sufficiently established 
for diagnosing and for predicting relative degrees of success in 
many occupations, and absolute success in one, if other things 

1 The writer wishes to extend appreciation to Drs. E. L. Thorndilce, 
R. Pintner, and A. L. Rogers for timely suggestions in the construction 
of the teats. 
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are equal. This naturally will entail concentrated elTort for a 
number of years, not only in the actual making and standardiza¬ 
tion of tests, but iu a veiy (letiiiled atuilytical study of what 
actual vocational success depeuds upon. Wc can say in 
general, that occrupational fitness depends i^rimarily on bodily, 
intellectual, and tempornmental traits. Wo have many valid 
and reliable measures of the first two, hut traits of either, 
however accurately measured alone, are imuhiquatc for giving a 
complete picture of an individual. We find very few measures 
of temperamental traits, so that to appraise the value of an 
individual without trustworthy measure of liis reliability, his 
honesty, his courage or his self-dependence would be unpardon- 
ably stupid. Dr. Watson (1) says we need something even 
more than this, namely, that we need to keep for vocational 
guidance purposes, scientific records of individuals from the 
one hundred and fiftieth day of their lives on. 

Whrit objects they select day by day, what fonn their maniimlation 
takes, and what early habits develop upon such primitive inatinelive 
activity should be recorded day by day iu black, and white. Theve will 
be marked Individual diftercueca in. the material selected, in tho length 
of time any type of material will bo utilized, and iu the curly habita 
which will arise .... but until wo linvo followed up the future 
course of such .... wc are in no position to make generalizations 
about the original tendencies which underlie the vocationa. 

Another possible detennining factor which has been scarcely 
utilized for vocational guidance ia the interests of individuala. 
Vocational guidance directors have sought to tap interesis, to 
be sure, but few have determined accurately the degree to 
which any interest is possessed; they have not, to any degree 
of satisfaction, been able to tap accurately the interests of those 
who are not conscious, in the sense of full awareness, of a voca¬ 
tional interest. If we possessed full knowledge of the degree 
of existing interests we could then turn to a more intelligent 
study of the individual's nbilitics as related to his vocational 
interests. We have sufficient evidence to prove that if any 
individual pursues an octivity in which he is wholeheartedly 
interested, he will put forth his greatest effort, which insuroH 
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success wiiliiu his limits. The evidence can be found in a 
review of a few scientific studies of interests (2). The most 
convincing among them is that of E. L. Thorndike (3), In liis 
elaboration of the Bridge’s (4) data he found the following: 

The order of a pupil'a intcresLa as he cstiinatea them givea almost aa 
good a ])rophocy of the order of his abilities as he ostiinatcs lliom. 
NeitJjor gives a very close prophecy because the diatiiictioHs involved 
are bo fine—iind becaufic the grade received in ii single conrsc is ao 
afflicted with chiince error. Widen the distinction (aa by comparing 
matJjomfltics, langmige, physical .•’ciencos, history, (liaiviug and music) 
and reduce tlic ctiaiice error (ns by taking the average in four or more 
courses in each) and the correlation between interest and al^ility will 
surely rise cojisidernbly above 0.70, On the whole JJridgo's data seem to 
corroborate the doctrine of a very dose relation between the order o f an 
individual's intcieats and the order of his abilities. 

These suggestions along with others influenced the writer to 
formulate a working idea to guide an objective study of voea- 
tional interests in Goucher College; the idea being, that if one 
made an infonnatioii test based on interests, perhaps one would 
arrive at soraetliing more tangible by way of a guidance tool. 
The following sources served, for tlic most part, to furnish the 
vocabulai'y and test content: (a) information from books sug¬ 
gested by Frederick Allen (5), (b) infoiTnation gathered by 
Elizalieth Kemper Adorns (6) and (c) tabulated magazine and 
newspaper clippings read by Goucher students in incidental or 
casual reading for a period of tlirce months. Several hundred 
tests of the recognition type, made up principally from these 
sources were criticized by judges who left 247 as being the most 
representative. On the cover page of the test appeared a sug¬ 
gested list of vocations for college women (6) witli two direc¬ 
tions to the student, (a) to imderline five of her choices in order 
of preference, (t) to read the test directions and proceed when 
the signal was given. This test was given to 133 Goucher 
Juniors in January, 1922, and finished in fifty minutes by the 
cj\nckest and in eighty minutes by the slowest. Samples of 
the test follow with directions. 
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Underline the word or worda^vhich will make the statement accurate. 

Greu-p I 

The most widely used iudividunl general iutclligcnco teat in the 
elementary schools is tlie 

Pintner-Patterson Performance Testa Seguin Porm Board 
Stanford Binet-Simon Axiny Alpha 
The Education Bill would if passed 
Abolish State's Ilighta Provide for govcrnmoiit inspection of 
Bchoola Allow for school standardization lOatablish n 
National Department of Education with a Secretary in the 
Preeiclent's cabinet. 

Group JI 

Boot vegetables are best kept by 
Cuttingtopa Bemoving dirt Keeping dirt and tops attached, 
Placing in water 

Tlie best depth of pan which will keep milk sweet longest is one 
whi eh ia 

3 5 7 9 (inches) 

Tripe ia a 

Fish Animal membrane Fowl Vegetable 
In reading an olectriB meter the dial on the right in a, complete 
revolution indicates in kilowatt hourn 
10 100 1,000 10,000 

A butler or waitreas should start to serve 
Left of person at hostess's left Left of person nt hostess's right 
Farthest person from the hostess Nearest person to the 
pantry 
Group U 

The "Findex System" ia used in 
Book-keeping Stenography Filing Typewriting 
A comptometriat. ia secured to use principally a 
Typewriter Dictating machine Telephone Computing 
Taachino 

Group V 

Tlio "Hippocratic Oath" is taken by collego graduates with an 
M.D. Ph.D. A.B. Ll.B. 

The capacity of an empty stomach ia 
0 12 3 (ounces) 

Group VI 

A codicil ig 

An attachment A bill A supplement to a will A wish 
The greatest of our Chief Justices was 
Wra. White AYm. Taft John Marahall Jainea Kent 
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In Januaiy, 1924, a questionnaire was sent to eacli person 
and at the same time a "follow-up letter” to the employer. 
The results folloAV, but like so many other bits of psychological 
work they must be looked upon merely as a preliminaiy expo¬ 
sition of possibilities rather than as usable results. 

hbsults 

I. Choice, consistency and m^uence of parental occupation 

a. The suggested vocations for women college graduates are 
shown in table 1, along with the popularity of the first and 
second choices according to this group^s selection. (The tests 
attempted to cover, in part at least, the same general vocational 
groups, with the exception of gi-oups IV, VII, and VIII which 
were added by those who wished to vaiy from the suggested 
list.) 

b. Only 0.4 per cent of the group seemed to be influenced in 
choice by their fathers' vocational pursuit, and according to the 
1924 questionnaire only 0.15 per cent pursued the same. Only 
0.3 per cent seemed to be influenced in making a second choice 
by their fathers' vocation, and only 0.08 per cent pursued the 
same. If we consider Ihis r&sult then, one might be able to 
say that the father’s vocational pursuit has little, if any, influ¬ 
ence in determining a woman’s vocational choice. If we con¬ 
sider the influence of the mother’s vocational pursuit as related 
to choice we find Homemaldng to be the second largest group 
represented and, in a sense, quite closely related to the first 
choice group, that is, Educational and Social Service. One 
might then state that the native tendency in the case of women 
is a most potent determiner of vocational choice, disregarding, 
of course, other possible factors such as, the reluctance to accept 
directly the pursuit of a cai’eer with money earning responsibili¬ 
ties, desire for a certain amount of leisure or independence, etc. 

c. The degree of stability or change of choice was revealed in 
the 1924 questionnaire when 24.8 per cent changed their first 
choice and 40,G per cent changed their second choice. This 
perhaps reveals some trutli in the traditional saying, "It is n 
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TABLE 1 —Conlinuei 


anaaESTED list or vocations 

FITtflT 
OlIOICE IN 
TOTAIi 

FUH CBNT 

SECOND 
CHOICE IH 
TOTAL 

1 PEK CENT 


6.20 

6.20 

1. Medical Social Work 

2. Medicine 

3. Biological Work 

4. Technology 

6, Chemistiy 

0. Bacteriology 

0.7S 

0.75 

1. Law 

0.76 

0.76 

*1. Art 

2. Architecture 

0.76 

0,76 

1. Muflio 


woman’s privilege to change her mind.” In addition, one 
fourth would change their acaclemio major if they had the 
opportunity. The willingness to change the academic major 
is more explainable, but both seem to emphasize the unreliabil¬ 
ity of choice in either case and the need for more accurate vocor 
tional and educational guidance in the selection of a vocation 
and of an academic major. 

II. CorTelations 

a. The relationship^between choice and the Vocational Test 
scores for all students are shown in table 2. 

These correlations are all “low” (7); further if the test has any 
validity, they seem to verify the results obtained above in 
relation to change of choice, namely, the undesirability of using 
choice as the reliable index of interest in guidance. In other 
'Words, only 24 per cent followed their first choice, 27,8 per 
cent their second, and 20.3 per cent are pursuing vocations in 
other fields not mentioned in their choices. It is also very 
probable that of all these numbers there are .some who are still 
unsettled as to pciTnanent selection. 
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b. The relationship between Intelligence (scores determined 
by the Thorndilco Intelligence Examination for High School 
Seniors) and scores obtained in this vocational test for three 
groups of students follows (table 3). 

The correlations bctw’ccn the VocAlional Test scores and 
the Intelligence Test scores for all students seem to bo “low,” 
showing no i-elationship. The vocational test was intended 


TADLE 2 


TEST NAMES 

1 connEr.ATJON 

1 KETWEES CllOlCB 

1 AND VOCATIONAL 

1 TEST 


0,21 

-0.02 

0.17 

0.06 

0,33 


Group III (Bueineas). 




TADIiE a 


NAME OF VDOATIOWALTEBT 

COnilELATION COEKEICIBNT— 

1 imKLMQZNCF, BCOTlEb AND VOCATIONAl- 
' TEST OOOIIES 


All aludcnta 

1 Phi Holri 
Kiippua 

JoiirnnliBin 

choices 

Group I (Educational and Social 
Service). 

-0.08 

0.38 

-0.28 

Group II (Homeinaking, etc.).' 

0.19 


0.15 

Group III (Business).... 

0.30 

0.41 

0.67 

Group V (Science)... 

0.10 

0.12 

0.94 

Group VI (Law)..,. 

0.28 

0.23 

0,79 


to test the ability to recognize ixifonnation based on interests. 
The person therefore who has a deep interest in Law, for iu- 
stonce, as a pi'obable vocation, need not necessarily be of 
superior intelligence. One deduction then is that for specific 
guidance we cannot rely upon Intelligence Tests for an unsc- 
lected group. 

The correlation of tlic same test scores for aelectecl groups 
show a few interesting correlations. The Phi Beta Kappa 
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group sliow "marked” (7) correlation in tests for Group I 
(Educational and Social Soivicc) and Group III (Business). 
The group selecting Journalism as a vocational choice shows 
one "higli” (7) correlation in tlie test for Group III (Business) 
and two "very high” (7) ones in Groups V (Science) and VI 
(law). There sccnivS, then, to be some relationship between 
Intelligence Tost scores and these Vocational Test scores in 
special groups. In addition, there were 57 per cent of those 
selecting Journalism as first choice who were above the median 
in all of these tests, while 42.8 per cent wem above the median 
in all but one test; this might indicate that those selecting 
Journalism possess versatile interests. 

c. The only correlations wliich show anj' significant degree of 
relationship follow (table 4). 


TAULE i 


NAME OF TEST 

';()nnELATioN between 

VOCATIONAL TEST AND 
BOCCESS ESTIMATED ON 
A SCALE OK FIVE 

Group I (EducaLioiial and Social Service). 

0.71 ±0.05 

0,81 ±0,00 
0,G7 ±0.07 






One might state then, tliat since three of these coefficients of 
correlation supplemented by their probable errors (i.e., a corre¬ 
lation should be four times its probable error) are reliable and 
"high” (and one "very high”) that the vocational test is 
capable of predicting fairly accurately (within these limits) 
degrees of success. The nmnbcr of cases included represents 
63 per cent of the original group, as 37 per cent are not pursuing 
paid vocations. There is no correlation for Homcmaking as 
we did not take the estimates of success made by husl^ands 
seriously, first, because they, no doubt, would have been 
prejudiced by new factors, and second, because they probably 
would not have analyzed homcmaking into its recognized 
components. No one is pursuing Law' (the only other test for 
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■^vliicli wc have )io porrcilation),!]) fact or iu st\uly, anil no ono is 
puvs\nng Art, Avchiiocturc or Music, uicnlioncd liy a I'f'.w as 
tlicir tlrsirnd (.ihoici'H, 

If (le^!;rc,<'s of iulercKts arc indicative of siiccc'ss it would ,scorn 
that this tost lias some dcfjrco of validity ^Ylnl‘ll is a liUlo more 
objective Hum (a) choices us the individual sclcids and lioldsto 
them, and (?/) Rciicral iniidliKcnco lissls as usoil for spcoilic 
vocational guidance. If then, this kind of a tc'sl, were, (sdavged 
to ineludc all vocations and ils validity ns well as reliability 
proven within the desired liniiis, one could then ust' it as a 
substitute for many things used in presi'iit gnidanei'. Present 
vocational guidance is "in the conditiou in which students 
of temperature were before thi* discovrTy of tlie tluu’niomcteri 
or any other scale for measuring tcin]K;raturc,” hov the most 
part vocational guidance din'clors up to the present time have 
been interested in ovganiKiition and have, about e,om\ile,(ed that 
phase of it, at least in theory if not in fact, ddie next logical 
step ivS to find iiomc objective procedure that will suit the time 
at present available for guidance, the present voentional guid¬ 
ance staff, and the groat nuinbevs demaiuUng guidance. This 
challenge is becoming most imperative. 
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NOTES AND NEWS 


BPBClAL CtABSEB ^OB MIK»ED AND 813D-NOHMAL CIin.DTlBN 

EDfollment in schoola and clnMcs for fcpblo iniiulcid imd BWb-normal 
children in this country Bhowa an extraordinary iucroaac in the poat 
twenty-two years, according to n. report made public today by the 
Department of the Interior through the Bureau of Educfttion. This 
increaac does not ahow that n grenlor percentage of children are be¬ 
coming mentally defective from year to year, but it indicahea n growing 
interest on the part of eitica, Skftlea, And private orgnniKations in 
making provisiona for this nnfortunalc clnsa. 

In 1900 the 29 schools repotted hnd I0j217 inmatcH, Allhougb city 
schoola were not reported separately, it appears that thovo were then 
vory few city classca for defectivea. tn 1918, 200 echools reported 55,- 
08d pupils The 2U schools in 1922 reported n total of 63,399 pupils. 
The enrollment has increased 15 per cent during four ycara. This is 
more than twice ns much ns the increase in enrollment in public cic' 
montary and secondary achools during thn.fianic time. 

Three types of achool for the mentally defective are shown in the 
report, vi?,., State institutionB, private matitutionB, and city day 
sehoola. About onc-half of the total numlicr, or 133, arc clagaca in 
city tiny schools, 51 arc State inetitutions, and 30 aro private institu¬ 
tions. 

The principal increase in number oI pupila has been in city day 
schools, which enrolled 18,133 in 1918 and 23,253 in 1922, an incrense 
of 6149. The increase in the city achools shows a tendency on the part 
of local authorities to take care of local eituatione, in this way to do a 
great service to the child in keeping him with lua parents, and at the 
same time to relievo the regular school teflcliera of a responsibility 
which should not be expected of them. 

Total receipts of State institutiona reporting for the year 1921- 
1922 amounted to $14,911,234. The expenditures for buildings and 
lasting improveraents, teachera' flalarica, books, etc., and current ex¬ 
penses, were §13,316,370. The total receipts of private institutions 
for the same period were §727,143, and the exponditurea were S710,263. 
State institutions reported property with a total vniuo of ?45,821,771, 
The value of property of privotc institufcionfl amounted to 81,400,862, 
A bulletin containing n detailed skatemoTit on these Bubjocts has 
jeen ieeued by the Couimiasioticr of Education of the Interior Dopart- 
nent. 
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TME dhttibh association fob tiih advancement of science 

The Dritieh AsBociution for the Advanocment of Science, while 
resembling the American Association for the Advancement of Science, 
nevertheless differs from it in certain particulars, 

"The objects of the British Association are: To give a stronger 
impulse and a more systematic direction to scientific enquiry; to pro¬ 
mote the intercourse of those who cultivate science in different parts 
of the British Empire with one another and with foreign Philosophers, 
to obtain more general attention for the objects of science and Lha 
removal of any disadvantages of a public Idnd which impede its prog¬ 
ress," 

The Association, which was founded in 1831, meets annually for 
one week or longer at important centres, other than London, in Eng¬ 
land, and it occasionally meets in other parts of the British Empire. 

The Association has met in Canada on three previous occasions, 
viz., in 1884, 1807 and 190D. Other overseas meetings have been held 
once each in South Africa 1905 and Australia 1014. 

The average iittcTxdance at annual meehinga of the Aasoeiatiorv lor 
the eighty-three years previous to 1920 was 2330. The Toronto meet¬ 
ing affords an exceptional opportunity for intercourse between British, 
Canadian, American and European workers in Science. 

A preliminary programme will be forwarded on application to the 
Local Secretary, British Association, Physics Building, Univoraity, 
Toronto, and those who intend to be present at the meeting arc par¬ 
ticularly roqueated to apply for this as soon ns poasiblc, 

No technical qualification is required on the part of an applicant 
for ttdmia,sion ns a member of the Association nor is there any limita¬ 
tion in respect of nationality. 

The form of memherslnp of most interest to Americana and Canadi¬ 
ans, who are very cordially invited to join for 1924, is that of annual 
member. 

Payment of $7.60 made before or at the meeting cntitlca the annual 
member to attend the meeting and to receive the report. Payment 
of $5.00 entitles the member to attend the annual meeting and the 
membership ticket admits the holder to any of the sectional meetinga 
and to the various popular lectures, receptions, local excursions, etc., 
which are features of the meeting. 

Membership tickets for the meeting may be obtained from the 
local Hon, Treasurer, Briliuli Associalioa, Boom 50, Physics Building, 
"University, Toronto; cheques should be made payable to the British 
Aaaoeiation for the Advaneoment of Science. 

Arrangements are being made with the Railway Companies for 
reduced rates on the return fares of those who hold memberahip cards. 

Hotel accommodation should be reserved in advance of the date of 
the meeting. 
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ffcienlific meetings 

The Iu!iuK\u-al Oeiicrftl McctinR will he held on Weilnesdiiy, AuRuat 

6, when Miijor-Genorai fiLr David nruce, K.C.lh, will ari,Hiimc 

the Pi'esicknoy of the Association in succession to Profcfjsor iSii- TCrncat 
RutheiTovd, IMl.S., nud will deliver the Presiilenlinl Address. 

The Assooiiition is organised in thirteen secliotis, (hose of chief 
interest to renders of this journal being; Economic Hcit'iic(‘ and Hlatis- 
tics, Sir Willinrn Ashley; Anthropology, Dr. E. C. S. Sliriilwall; i’liysi- 
ology, Dr. II, U. Divie,' C.H.E., I'Ml.R.; Psychology. Prof. McDou- 
gnll, F.R.S,; Educaiional Scionce, iMncipnl Emost Bnrker. 

Addresses will he delivered l)y Ihe Sectional Pre.sidciit.s of the res¬ 
pective sections and papers will he rend on and nflor I'liursday, August 

7, until the couclusion of the incctinR. 

Joint meetings of varioiia acetioas will he held al.so at which the 
following are among tho suhjccis to he digciisscd: Sections H and T, 
Vitamincs and the relation of light to (heir nelion; Seolinna L and J> 
Physiological and i)sychologicnl factoiy of inueculiir eflicieiicy in in¬ 
dustry; Sections J and L, Testa for nchohirsliip and i)roinotion; Sec¬ 
tions II and J, Racial mental diiTcrencca. 

During the weclc of the incctinga a number of populnr Iccl iiroa will 
be delivered by prominent ■visitors. Among the lilies which have 
been announced are: "Human Heredity and Nalional (or racial) Out¬ 
look/’ by Professor \V. McDougall, M.H., Fll.S.; '‘Seeing in Pcliev- 
i^g/' l^y Pi'oCcsaor E. P. CaLlicort, M.D., P.R.fl.; "Yoiw. Production" 
by Sir Richard Paget; "The Importance of the InfinilL'ly Sinall in 
Nutrition/’ by Professor J. C. Druimuond D. Sr. 

A lecture to the Workers Educational iisaocintion will he delivered 
by Professor R. II, Tnwnoy of Oxford University. 

The aubjeeb of the Presidential AddrcM by Sir David Bruce will 
be "Advancea made in our knowledge of disease (with special refer¬ 
ence lo inethoda developed during the war)." 

Additional information will he glndly Bupplicd hy the Local Sec¬ 
retary, British Assoccalion, Room 50, Phj'sics Building, University, 
Toronto, Canada. 


iSwDuiaru of Programme of tSeclion L—Education Maij 8, 1024 

The Preaideut'a address wdll he delivered by Ernest Barker M.A., 
D.Litfc,, LL.D., Principal of King’s College, Loudon, well known for 
hie writings on political history niul thought, w'ho will speak on the 
subject "Tlie Nature and Coudiliong of Aoaileinie Freedom in Uni¬ 
versities." 

Tho progrumme in brief is: 
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General. '‘TeaoluiiK of the History and Gcograpliy of the Brilish 
Empire," loy Professor Wronpi, Toronto, 

"Modarii Tciuloncies in Geography Teaching," by E. Young 

F. R.G.M., Hccy. Midrllc.sox Education Committee. 

“TiiLci'change of Teachers between Different }3ranchcB of Educa¬ 
tion, " l)y Prof. P. T. Nunn, Principal London TraimiigCollcgc. 

"Modern Developmcnta in Method and Scope of Adult Education," 
by Dr. IIoaLli. 

"Modern Developments in Science Teaching," by Mr. C. N. Ste¬ 
wart, 

"The place of Classics in a Secondary School Edueation," by 
Mr, Legge. 

"The Canadian University,” ])y Sir Robert Falconer. 

"An Educational Experiment in Rural Saskatchewan," by Prof. 

G. M. Weir, University of Hritish Columbia. 

"The Adolr,scent Education Act in Ontario," by Major J. P. 
Cowlca. 

"Sclcclion of Pii]jil.s for Auxiliary Classes,” Ijy Dr. S. B. Sinclair. 
'‘I'idiiciiUoniil Acbniiiialratijm in Canada,” by Tlcv, Canon Cody 
(lain Minister of Education for Onlario), 

"The raycdioloKist ami Ihc Education Committee,’ by Dr. Cyril 
Burt, Loudon Coimly Council Education Departiiient. 

"Tlie new Curricuhun for Friinch Secondary Bcliools, ” by Mr. 
A. H. Hope. 

Joint ticcliininl Sessions. Wilh Paychology Hcclion. 

"'J'he Use of Partial CocITicicnlB of Correlation in Educational 
Rosaaroli," by Messr.s. Sandifnrd, Brcnnand and Ilolnies, To¬ 
ronto. 

"TosIh for Scbobirship and Promotion," by Dr, Cyril Burl. 

"The Training of Pupils Iiiloiideil for nn Overseas Life," 

Popular Lectuyes. 

"Sense of Humour iu Children,” by Dr. Charles Kiinmins M.A,, 
Chief In.siicctor of the Education Dcpurtnioiit, London County 
Council. 

"Voice Production,” by Sir Richard Pnget. 

nUnEAD OF EDUCATIONAL AND VOCATIONAL CiUIDANCK 

The University of North Carolina has ostal)li.shfd, uiuler the direction 
of the Doiuutmeiit of Psychology, a bureau for the iiivostigalion of 
mctliocls for promoting the educational adjustments of its studenU, niid 
for psychological guidance in llie dioicc of vocations and in adaidiiLion 
to the various plui.soH of student life. The maior nroblcma which arc to 
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bo undertaken by thia bureau are the tisscmblhig of ii ooiiiplctP 
ograpby upon vnrioua plmaes of vocational ami personnel work, tlie 
eollecting and Ficlministonng of available tests for tlie munaurement 
of mcntalMul vocational aptitudes, theadministraLinn of tefita of inlcUi- 
gence and other traita to fycflbmen, and the wovking out of an aclininis- 
Irative tcahnique ^Yhelcby the rcaults of Buch LesU may he made elTcC’ 
tivc in the orgauiaation of collcEc work, the <lcvclo\unent tlwough 
reacarch of a aiiitablc group scale for the incaaurcment of fundunveutal 
personality traits, the promotion of mcnlftl hygiena among .studciila by 
general methods and more pai’ticulurly by the individual ti'eiitmeiU of 
students whose work is handicapped by cmoliojinl condicls and otlier 
nervous conditions. The work at North Carolina is still in ita infancy, 
but it is hoped that progrnaa will be made toward supplying at this 
university a need which i6 now realized by many cducationjil inatitu’ 
tions. The purpose of this notice is to enlist the advice and cofiperution 
of similar personnel organizations throughout the country. Address: 
The Bureau of Personnel Ilescaroh, Department of Psycliology, Univer¬ 
sity ot North Carolina, Chapel Hill, N- C. 
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A. il. Snow, Problems in Psychtilogy, Henry Holt and Company, 
New York, 1023, 

In thib Hinnll volume the author has collected approximately one 
thousand problcnia related to the major ospecta of psychology. The 
nutlior states that no attempt has hcon made to select the problems with 
the thought of developing a single psychological point of view, On 
the contrary care has been taken to direct the student's attention to 
different points of view. The problems are grouped into Bcvcntcen 
sections. The first sixteen of these bear chapter headings usually 
found in modern hooks on psychology. The last chapter containing 
two hundred and ton Questions relates to the different fields of psy¬ 
chology, including animal, social, and general psychology. 

Good problems arc always valuable in tcacliing any subject but are 
not always ready when the occn.sion demande. This collection of 
problems will lend to supply this deficiency and materially aid in 
making the teaching of psychology more concrete. In doing this, it 
will eei’vc a definite pedagogical purpose. The Problems in Psychology 
will be found to bo a valuable Bupj)lemcnt to the text-book and refer¬ 
ences in any course in psychology. 

William Sijis Allkn, Pii.D, A Study in Latin Prognosis. Teachers 
College, Columbia University, Contributions to Education, No. 
135. New York aty', 1923. 

The author of tliia monograph attempts to show to what extent 
Buccesa in Latin can be predicted by the use of certain standardised 
testa. As a basis for his eoncluaiona the author studied the success 
in Latin of three hundred and sixty-four boys electing this subject 
in the Boys' High School, Brooklyn. They were divided into eleven 
classes taught by four teachers. The claaa grouping was baaed on 
the results of tlie Otis Group Iiilelligencc Seale given in June before 
entering High School in September. 

3''or the puvpoae ot selecting a test or a group of tests that would 
have prognosis value, twenty Gome different Icstg were given at the 
opening of Bchool in September. The list of teats follows (page 3): 

1, Briggs Analogies Test Alpha 

2, Brigg.s Analogies ff'est Beta 

3, ThonuliUc-McCall Rending Seale Form 3 

201 
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4. 'riir)nu\ikc-McCii\l Sralo l’<.vin 4 

5. Kc*Ucy-Tvi\h\vc Complotiou 'J'ohL Alpha 

6. Kolley-Ti'ivhvio. !h‘.ta 

7. 'rhnriuUkc 'lost oC Wni'd Kiio\vU>(lt;(’. Fdmii A 

8. 1'hoi'U-dikc IVsL of Word ICnou'lodjio J'orm U 

0. Tlioi'iuliko Non-I.anK'iiitfo TosL Forui.s lA, If-, llJl 

10. Tcrmiin Group Tosl of Moutal AUilily Form A 

11. 'reriiifin Groiij) TohI of AloiUid Ability Form ]1 

12. RoKcra Test of MnfchciuiUiiJal Ability 

13. I’roo Associiition Test 

M. Wylie Opposite.^ Test A 

15. Wylie Oppoaitc-s Tost 11 

16. Wylie Opposites Tost C 

17. Wylie 0))positcs Test D 

IS. Wylie Oppuaitos Test f 

10. IVylic Op\iohUos Test 1 

20. Wylie Opposites To.st r 

21. Wylie ()pi)oaitc8 Test t 

It -will be seen that the niitbor in soleclinK the proKiioais tests made 
extensive vise of those that laeasuvc language, alnlity in its vaviovia 
phivaoa. 

At the close of the fust HGinc.sfi’r eleven pairH of Latin ti'.st.s were 
given. Professor Hrigg.s in devising the.so Latin teats sought to isolate 
and mensure the dilTercnt pliaae.s of T,al in linight (luring tin; first acines- 
ter. The list of these Lesl.s follows (jiagc 7); 

I. Hyllahihcatioiv Tesla Alpha and Beta 

2 Goudev Tests Alpha and lto.La 

3. Nonna Alpha and Beta 

4. Pi'oiumna Alplia ami Beta 

5. Conjugation Alpha and Beta 

G. Vocabulaiy Alpha and Beta 

7. Derivation Alplia and Beta 

8. Ccjnatruction Alpha and Beta 

1), Prominciiilion Alpha and Beta 

10. Translation; English to Latin Alpha and Beta 

II, Transliition', Lalin to Ihiglish Alpha and Bela 

TIjo ro.sulLs (jf liaise lesLs were tabulated and given the usual slatig- 
iical Irealnienl and yield three ])rognosi,s Ic.sls with high reliability 
and [air predietive iiowcr. 

The lir.sb prognosis test is oniiipC].S(!d of Brigg.s Analugie.-i .Mjilm, 
Thoniiliko 'I'est of Word Knowh'dge A, and HogiU's 1 iilcrpohviion 2. 
Tlie test vecpiires thirty-llvi; ininules to admininter and yields ri-.inUs 
willi a reliability of (1.880 and gives tv predieliou of 0.r);V.L 
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Tlic sceoud IchI. \h coinimsod of llriRea Analogica Beta, Thorndike 
Tcbt of Word JChowUmIho B, and U«>KorH Intei-pohition I. This test 
alao reciuiros lliirt.y-live iiiiiiutcM to adiniimtor anil yields reaulta with 
a rcliaijility of O.SSO and Rivo.s a prediction of 0.578. 

Tlio tliird tent coimislH of proRiioKiH tests 1 and 2, and reciuires sev¬ 
enty mimites to adniinislcr with n reliubilily of 0,030 and gives a ])re- 
diction of O.oKH. 

The results also indieuto tliat the auinc groujis of te.sts j)ve(lict Eng¬ 
lish and MallieniiitieH succeas nlnuisl na wtdl as they preelict Latin 
Biicccs.H. It should 1)0 noted that, the author does not recommend the 
exchisive use of tlicae test.s in atUnittinK and excluding j)upilH. In the 
case of Latin oLIicf means should he used, including various acliool 
records, tencherfi' iiitirhs, teachers’ estimates, and personal confer¬ 
ences. 

Such studies as this one are valuable not only for specific facta 
pointed out but as ti incthud of aj^prouch to one of our perplexing 
problems. 

PiciKivAi. MAi.noN Sy>[ONn.s, Pn.D. fipecinl DisabUity in Algebra. 
'I'eachers OolUific, Colmnhia University, Contributions to Educa¬ 
tion, No. IJI-. New York City, 1923. 

In thifl study Professor SyiiiondH has given Iiis attention to a special 
disability—disability in Algebra. The monograph is divided into nine 
chapters, lie has also appended a selected bibliography of fifty-eight 
titles. The scope of the .study cun best he presented by a statement 
of the subject of Uu5 several chapters. 

Chapter T luesents the prubiciii of special disability and suggests 
metliod.s of sludy. In Chapter TI there is a discussion of individual 
differences in Algebra as indicated by the reaulta obtained from the 
use of tests by Holy, and Rogers. 

Chapter III dcscribca the results of a careful study of twenty-two 
pupils selected bcciiuse of their siiceial dLsubLIity in Algebra. 

In Chapler IV we find ilc.scri]>lions of the peculiar mathematical 
disabililies of several of the cases selected for study in Chapter III. 

In Chai)tor V and VI methods for correcting coclficients of correla¬ 
tions for aitenualiun and selection are developed. 

Chapter VII makes corrections of coeflicients of correlation reported 
by dilTeienL iiivestigatura. The methods used in making these cor¬ 
rections arc tho.si! outlined in Chapters V and VI. 

In Chapter Vill we find the nuthor’s attempt to iiiLerpiot the cor¬ 
rected coiTeliUiuus of Chapler Vlf ns an agency in determining the 
amount and freriueiicy of special disability in Algebra, 

In the last Cliajrtcr the practic-al conclusions for school purposes 
MO Huminiii’ij^i'rl. 

Certain fiictH brnught out by the study arc of interest to students 
of applied psyclioUtgy. 
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1, It secme clenr that the last threo monthB of Hchool-year in al¬ 
gebra ia only n fraction ns profitnble for the modal pupil us the first 
three months, The etudont haa censed to learn or he is learning eotno- 
thing that enn not be measured in the ordinary manner 

2, There is a genuine inorenflo in variability of distribution toward 
the olosD of the year. This perhaps indicates that some puinls con¬ 
tinue to learn even at the ond of tho year, while others stopped learn¬ 
ing before reaching the end of the year. 

3, The study of the twenty-two casca of special mathtsmalical dia- 
nbility warrants the conoluflion Ihul "Those who have Hjiecial dia- 
ability in mathematica arc not deficient iu worUiug with the other 
materials with which mtelligoncc deals.'' Kven diaability in Algebra 
does not signify disability in geometry. Tlicre ia evidence to indicate 
that special disability in matlicmatica ia due to material or content 
and not form (page 27). 

After correcting cocfRcionts of correlation between Algebra and 
other BtudicB the author reports the following BUimnary ■. 


Algebra correlates wilh geometry, English and inlelligcncc. 



UKMCIXCTF.U 

iiton Rtncioi. 


POI'OI-ATION 

FIIUIIUAN 

Geometry. 

0,82 

0.73 

English..... 

0.70 

0.C3 

Intelligence.... i 

0,80 



On the subject of the jrequency and amouril of special disahilily the 
author concludes that "high intelligence inciins good ability in Al¬ 
gebra ond low intelligence means poor ability in (Vlgcbra,” "Of the 
twenty-two brightest pupils out of the hundred sevenLcen will he above 
the average in Algebro, nad of the twenty-two stupidest pupils aoventeen 
will be below the average iu Algcbm." 

The author docB not undcrlake to aay who should study Algebra. 
The answer to the question must in the main depend on other than 
psychological eonaiderations, Psychology has made its chief contri¬ 
bution when it predicts algebraic ability. This, the author believes, 
can be done by the use of intelligence tests since there appears to be fl 
high correlation between success in Algebra and intelligence. An 
undeTotanding of special disability in Algebra will aid in considering 
courses of study, tcxt-boolca, class ossignmeuts, and class periods. 

While the study has limitations, on the whole it is a valuable con¬ 
tribution to education and should stimulate siinilar atudioa in other 
aubjecte, 
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Frank N. Freeman and Mary L. DotronERTY. How to Teach Hand- 
writing. Houghton Mifflin Company, Riverside Press, Cambridge, 
Mass., 1023. 

In How to Teach flandwTiling tho aufchora have made an excellent 
and timely contribution to our pedagogical literature. Too long have 
we waited for such a trcalmcnl of this subject. In this volume we 
have a teacher's manual of handwriting that is scicntiliQ as well as 
practical, The authors have been guided in the preparation of tho 
Manual by the well established principles of handwriting resulting 
from the careful experimental studies of Professor Freeman. Tho re- 
flulta of hia investigations have been fully described in his monograph 
entitled The Handwriting Movement. 

As the title indicates it is n volume that will servo tho needs of the 
clasa-room teacher as well as the superviaor of writing. The first 
thirty-four pages give a brief summary of the most important principles 
fundamental in learning to write. The major portion of the book 
gives details for conducting lessonB in tho Bubject., Much attention 
has been given to tlie selecting and arranging the exercises. As a 
result of this we have the course in writing for the first six grades out¬ 
lined in detail. Definita goals for each stage of the six-year course 
have been determined, thus naaking it possible for the instruction in 
handwriting to go forward in a consistent end pedagogical manner. 

The authors havo in this Manual attempted to dispel two illusions 
that have had more or leas influence on the teaching of handwriting. 
In the first place they have attempted to make it clear to those in¬ 
terested that satisfactory writing can not as a rule be left to chance 
and to incidental teaching of the subject. In the second place they 
have shown that the teaching of handwriting is not surrounded with 
mystery and difficulties which can be maatered only by a few especially 
endowed, In their treatment of the subject they point out that here 
we have n, subject the learning of which follows certain fundamental 
principles that may be applied by the clnaa-room teacher. This Manual 
will do much to clarify the writing situation in our schools, and to 
place the teaching of this fundamental tool of learning on n sane and 
scientific basis. 

Willis L . Card, 

Ohio Univeraily. 

J. E. W. Wallin. The Diagnostic Findings from Seven Years of Examin¬ 
ing in the Same School Clinic Miami University. 

This is n summary of the diagnostic findings of seven years' work 
in the St. Louis Psycho-Educational Clinic. Dr, Wallin says that no 
flimilar summary of diagnoatic findings from a similar clinic for an 
equal period of time has ever been published before. In this study 
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Dr. Wnllin finds a lowor percent of fcebleniinilnd in the clcinentftry 
Bchools of tho Loviis Public Schoola lluui ia believed by other work- 
era in tiie field of cliiiintil paychuloRy. However, Dv. Wullin dons not 
define what ho inoniis by the term "Feebleminded." lln jioHuildy ia 
not including Llie higher typea of inciitiilly dcficiont people. Dr. Wal¬ 
lin states that the lower clanaea nre not inoliided in hin iiorcnnt. He 
Btrcbsca that every large Hchool Hyntom inunt have, in luhUlion to the 
epecinl scboolB for fe-cblciiiindcd, u much larger immliur uf uiiRraded 
clns.ses for cbilclron who, while not feobleiuindetl, are ho biickwnrd 
cither in intollcctunl or peddfiogion-l uhiLu.s iw lo reriuin*. individual 
instruction or n differeutiiiterl course of study. Ho says tliat as a 
rebult of this study that the number of pupils uaaigne.d lo Bjieciiivl classes 
should vary from 1 to 5 per cent of the clenicntnry Hcbool jiopulation. 

Considerable discussion and data arc given on dilTerciit types of 
mentally deiicients aiich na the inougolians, cretins, cpilcplica, hydro¬ 
cephalics, amaurotics, psychopaths, speech defectives, neurotica and 
deiinriuciit children, lie found nine tiincs as iimuy tipocoh dcfoctivcB 
among the special class chiklron na he found in the tolid iniiuilnlion 
of elementary pupils. This acenia to show us that speech defect is a 
mental condition. Dr. Wiillin anys, in Hpcnkiiig of psyeliopalhic chil¬ 
dren, that their conduct had changed tromonc of disorder to order after 
being placed in special ehiSBea. 

The data contained in this pamphlet and the dcscri]jlionH given 
are of highe.st value to Gdueators iiitcre.stcd in carrying out ;i complete 
school system. 

La. Vinia. Waunkk, 

OHi) CJnivevavlpi 

WAi/rEnDinLiScoTT AND ttonfia'rC. Clotiujsh. Personnel Mann^cmcnl, 
PrincipUi, Pmetfses and Po-iat o/ r-iciu. A. W, Shaw Co,, ID23. 
Pp. xxh, 6-13, 

The new "science in inniiAgcnicnt" liiia now jirovided a iiiamuil of 
procedures and pi'actiscs and aBynlcmiitic jioiat of view on the Hiilijoct 
of individual luminn adiiistmcnts in industry. The volume ory.stnlizos, 
in its ftpplicatioa to industry, the exiicriencn of the Committee on 
PerBonnel in the Army and the work of the Scott Comiuiny in coojicrat- 
ing with more than forty industrial and business concerns. The 
flcicntilic background of Prcsulcnt Scott, his contnot with the personnel 
research bureaus nt the Carnegie InsLitiiLc of Technology find with the 
direction of classification of men iu the army, Mr, Clothier's practical 
experience as employment manager of the Curtis PuhliHhing Company 
and the accomplishments of the groups o! men working noth Uuiin have 
been tibly organized into n fiyslcinnltR and cnnsistciit whole, Ap])lied 
psychology i.s now able to atop and look about to aee the piu flonna I move- 
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ment in poraiKictivo. t,o ii»k wliiiL may luiv« Ijcen ncKlccLccl and wliat 
ahonld l)C tlu! iif'xt str;|). 

The eciiti'til idf'ii from thia Klmvoac-oinc view forinulnLod hy iScott luicl 
Clotliic!!' iH Lilt: Ht'iejililie HLiidy of Llie iiisui-iii-luH-worU for tlm imriioai: of 
!)Otli iiicietiJiiuK Lite odicumey of nr«nliiRliou and the luippincas of blie 
worker tliroiiffli Iietlm* ailjualiiienl. of indnatry to indivitliuil diffp.rcnce.s. 
Ah lIk! imllior.H kilv, it in no loiimsr tlin H<iuiire peg in Uio round hole for 
both tli(‘ niiiii jmd the job ore riiKartled ua nmdifiiible, chiinRiiiR, dcvelnp- 
iiiR, Tlic worker is not. a inaeliiiie, alill losa a noinnuHliLy, but a Iminau 
orRiiniHiii which is In be nitiipLnd It) variiibli; work opportiinities, 

TliiH Hpleiulid eonlrilmtitm of a sysUuualiu viewjioint ahould Load no 
reader bo classify the botrk ns Ihuoretioal. Niiio-tenths of the content is 
taken up ivitli descripliona of ajieeilie insUumenta for facilitating human 
adjuatinentH and careful dircelioim na to how the methods arc to bo 
introdunod and eoiirdinulcd. 'I'lio descriptions of the methods are 
accoinpaniod by examples of Lhcir use in practise. The ofneers of any 
concern as well as those jirofe-saionally interested in personnel work eau 
tlms obtain a coinpreliensive idea of the functions of a personnel dei)art< 
mcnb and detailed iiiforinalion of inetbod.s for the personal adjusLinunb 
of a wnrlci']'-iji-his'Work. The nulhor-s have c)n).«eJi to describe one 
sclcutud uoinplete aertos of inetbuds as worked out by their group of con- 
HultantH, rather tlian to set forth the variety of forms of each inubhocl, 
Tim result is a thor/ittgli occupational dcseription of the work ol a 
soiinel (lepai'Linent ns they sec it. Approved )u’actis(*s ure set forth for 
reaching the Houree of bilior .snjiply, oecupatitmul descriptions, appli- 
cation lilank.s, testing riiiiiHriciitioci cards, tuting scale.s, promotiorml 
charts, training, iier-sininel control charts, the introduction of the worker 
to his work, Hup»:rvision and follow-up, incentives, procedure in making 
acljus-tmeiits, and the use of jicrsonncl instruiueuts in couti'ol of salary 
and of Inlior turn-over. Four uppeiulicca show the dovcdopmciit of tho 
graphic rating .scale, of a plan for apprentice training, n uummary of the 
litci'iiturc on liiiior turnover and samples of reports after peisonncl 
suvvoya. The bibliographies throughout are excellent. 

Tlie rnrsonncl Dc]>artmciit is “lU’incipally a stalT department," 
acting as "a connecliiiB link between the officers w'ho decennine tlio 
pcrNoniiol policies of an orgniiiznliou and the departmental executives 
whose, duty it i.s to execute those policies.” The deacri]ilion of staff 
and lino functions is manifestly influenced hy the organization of 
personnel work in the army. In the fonn of tho inslrumcnts also, it is 
clear that the experience with the army has been highly valued. Ihe 
nK'.Llioda, liowcvor, have been adapted to industrial conditions and have 
been tried ovit to show tlieir uaefulnoRa. liven a concern with the moat 
democratic organization of its einployei's insteud of tiu, common army 
type of rcaiioiiHiljilily, will need these por.sonuol iiislruments tor making 
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inclividnul adjiist/ncntfl. Tlifi milhorfl nro coiifuinnt tlml tlidir "Hclcnco 
in mnnngOTnoni-" is widtly dilTcrnnt from '^Hcicntifio maoiiRcmpnl” aa 
operated in the average plant. Tlreir view Htre.s«ca tliu fairer distri¬ 
bution of bappineaa iimoiig Ibe workers uh well /ns greater cllicicncy. 
They point out that labor Invo siiiJporlecl the work of tlic Personnel 
Research Redevatlou and is not oppoa-cd to Unit weienfcifie study of human 
relations which hna siifliuiciit regard for jiialire to Uie workers. 

liy leaving the dolcnninalion of labor iioliwes to cniu]Miny ofliccTs 
outside the personnel department, iimi liy omitting all tliHdU.Hsion of 
shop councils, labor organiznkionB, coUeelivc biirgiiihiiig, etc., it is dear 
that the snithors have taken a distinctive point of view towards the 
funclions of personnel ndmlnislrntioii. It might 1 )r clianietorizod as 
an ontionvor to stick to tho strictly psyolmlugical problem of ailjnsLing 
indivicUials a\ul their work. It may even be the hope of tlic authors 
that this plan oiTcrs the best solution of the clash botwooii orgnnized 
groups of craploycTa and employees. At any rate it ie a distinctly dilToT- 
eat conception of personuol management from that commonly found in 
books on personnel administration. Tlic problom.s of group i)sychology 
arc obviously omitted. The authors wisely do not altcmj'yt to cover all 
quesLiona coiuiectcd with the Immnn factor in industry. The Imok 
oonki'nsls also wikli the contents and viewpoint of sucli /i book as Myor'9 
Mind and Work which set the- hiickgrounil for KngUsh movement to 
Gstablisli an indcpcuclcnl institute of p.syoho]ogy /iml pliysiolngy to 
soicnLifically investigate the human proldcine of unrosL in industry. 
The uaefulncaa of psychology lo industry ia clearly not limited to prob- 
icnis of individual adjustment, uUhougli hero >Seott niul Ctolhier have 
demonstrated that it has qviickly advanced far in tecliniriuo and assiw- 
ance of success, 

Thu final chapter on Research is almost a clas.sic in iLh brief and 
vigorous statement of prevalent nltitudca of imhmtrinl and InisincBB 
executives which mnke it di/ficult for them to acquire a HcientilU; atti¬ 
tude toward their personnel problems. To the alert and far-seeing 
executive, soicntific personnel study alTords not only a promise of high 
reward to his concern but also the meaiia for it to attack the ' ‘dLsciiacd” 
indwstviaUsm of which Carlcton Parker warned, and lo mod its obliga¬ 
tion to work toworcl greater aocial juatice aa well as agaiuat economic 
waste. Such indusirinl lenders should be inspired by tliiw 8j)ot-lighb 
which shows clearly one road up which to advance. 

In this early stage of Iho science of persojmel, applied psychologists 
can hardly be blamed if they treat this highly nutlioritative book' 
almost as if it were writtcri on tablcta of atone, 

J. 13. Minkr, 
Ifnipcrsi’ty oj Kenbicky. 
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Daniel Alpiibi) Puescott, Ed.D. Psycho-Educational Clinic, Harvard 
Univcraity, The Delerminulion of Analomical Age in School Child¬ 
ren and lls Relation to Menial Deoclopmenl, Harvard Monographs 
in Education. VVhoie No. 5, Series 1, No. 5. Cambridge, Mass. 
The Graduate School of Education, Harvard University. July, 
1923, 

This intcroating study is bnsed on the menanrements of radiographs 
of three thouannd children. Its purpose ia to estublish norms of ana¬ 
tomical development and to mcnsiirc the deviationa of certain 
individual.^ from tiiese norms and from the norms for mental develop¬ 
ment, with a view of finding out something of the relationship between 
physical growth and raentnl development, Tliis should he of interest 
to educators, Lo those iiiLcrcatcd in athletics and also to students of 
child study. The anatomy of the wriat was taken as the index for this 
study and X-ray pictures were taken of the wrists of both boys and 
girls, 

Extended refcrcnccB were made to Mr. llotoh, also Mr. Smith of the 
United States Naval Academy, end Mr. Woodrow and Lowell and others. 
Children from six years on uj) into adolescence and some adults were 
included in the sLiuly. Uolh normal and feebleminded individuals are 
included. A chapter is given to the description of the apparatus and the 
method used in finding these measurements. 

It was found through this study that the mentally deficient are also 
retarded anatomically, that is, the mental deficients were discovered to 
be lacking in a well rounded, complete development. It was discovcrecl 
that girls are about eighteen mouths ahead of boys throughout the 
wJmle pfii’iod of growtlj, from six to maturity. 

A chapter is given to case study which is very interesting to the stu¬ 
dent of mentol, physical and anoLomical growth of children. 

M. La Vinia WAnNEU, 

Ohio Uiiiveraily. 

Lillien J. Maiitin. Menial Training for Ihe Pre-School Age Child. 
Harr Wagner Publishing Go., »San Francisco, 1023. 100 pp. 

Following a brief foreword this little book consists of I, a Mental 
Hygiene Ciuostiominirc; II, discussion of a child's training from the 
standpoint of heredity, physical and psychological examination, inter¬ 
action of the mental and phj'sical, imitation, habit making and breaking, 
emotional development and control, incentives to action, dependence 
versus independence, responsive versus resistent attitude, environ¬ 
ment, storing the subconscious, plaj', delinquent tendencies, puiush- 
meiit and sympathy; and III, the Education of the Parents. 

Part I gives n list of spvpntocn tpiestions to which answer,s aro secured 
from moLlicrs wlio.so children Dr. Martin examines. This is a valuable 
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list of ciupstions nnt. only 0»r all piirciil.'t Inil fi>r all toarliio'-s Ti‘K,|>nnNiblo 
for llic; triiininti ivnil wlwKn.liuj' uf rliiUltTU. WluN' uot ex- 

hausLivo li:it oT all ffurslioiis wliioli l>f* iiskyd, il. is very ctiiiiplcte 

boraiise ilirenleil til Iha vital MUircc-^ tif life's fiiuilaiiieiilul ilrivinR and 
ilivpcIiiiR fiHT.es, III Part II llie cmiteiil of esveU of tliewe <iUeKLifn\s 
is (.raiisfonned iiilo a |n>ai<iva euiislnielive alJifemeiil. jvillcd a rule. 
After a brief, well elit).Hi!ii di.sciia.sloii and explamilion nf rueh of the.se 17 
rules, Mio luslovies of several aliildreu uvv Riven in Hudie.ii'ul, delait, but 
not Ledi<ms, tn.HlKuv Rpeiunaally liow l.he rule applic.s in .solving iiralileinfl 
of indiridiiid eliildren. This Rives value iiiid vividnesH to tlie llieory 
bvoURbt out in llie lUseUHsion ami makes the eulive. bnoU very viuidablc 
and practical. 

I’art III is very brief. Tii it the respoiisibilUie.s of piircnlliood arc 
enipliasiv.eil. 

Thi.s lioolc Rives simple directions for the training of ymuiR eliildren 
upon a seicjilirie brnsw. Sne.li Lnuniiig when inlelJigenUy given is hu- 
niiiue beyond comparison with any other mellnnl. K is so kiiihiIc ami 
practical that no parent or tenelier can help hut learn much from Htiidy- 
ing it, 

IflJIlMW II. VflUNO, 
huiiana University. 


IlDfiAJi Dunninotox Tl IXDOI.P 1 I, The Profe.-isionnl Trenlment of Siih- 
jeci-il/uhcr. Balthnore, IVanvick ami York, liyii. l*p-52,20. 

The author brings to this alwdy a rich hackgronuil of expevioncu ui 
the public s<ihool.s, in normsil .sehoohs, in a liberiil-arta coltege, in a 
touchurs eollcgt:, and more recently in u de])artiiionfc of educiiLion in a 
great western university. The iulevcst centera in the ju-obUuu: ShouUl 
instruction insubjcct-inutter in a leacJier.s college bo difTcrentintod from 
that given in the same field in aediooks of generul edneationV Tn otlicr 
wordg, does liic rcspousihility of the. teacher of te.achers in ii given sub- 
ject differ from that of a toaeher of the simic subject in a liboral-art.s 
college? Through a discussion of the dcvcloj'nnijnl of the idea of the 
profesaionnl trmvtment of aubiccl-imUter ami a conBideralioii of the 
pre.scnt conditioJia of that inlurc.‘it, the specific needs of tcaoher-training 
arc presented (I) as to the lu-eilft of toaeliers—''sehnlurship, loehniiiuc, 
andprofoaaional iuLelUgcuce,'' niul (2) as to the work of tcaclicr-training 
institutions—the charocter of the organization of iiistrnction, the inoro 
significant phases of faculty ovgnnizalion, and certain details of the 
adminiatration practice. 13y comparison and contrast, the* author 
points out, through tin* diaciwsiou of the ftinctioning of the libend-iirt.'i 
college, the .so-ciilled aciidcinie normal sebool. and the ]nirely inofes- 
sionnl normal .school, the achievements and the failures of teaelier-Lriiia- 
ing, i^jnong the hitter, there i.s meiilinnud “the peculiar liold of the 
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profotseional puvpoae,—the conscious udaptation of instmetiou to tlie 
oliaractcriBlic rfisi)oiiai1>ilities of iniblic-achool teiiclicrB and to tlie 
typical presHuros of Uusir oociipiitioiis on lliein.” The conclusion is 
that the achicvcinciit in the profcHsionalization of auliject-matler has 
depended upon the professional nttiUnle of IcaohcrH of tciichcrs in 
profoHHioiml Hchools; imtl by the lorm "lU'ofcHsioniil attitude’' is meant 
that “the teacher of teuchers shall be ho ficnsLLivc to tlie needs of the 
service and ho well acquainted with the ehariioteristic ])rc3:niros upon the 
public school tonclicr that he will eonseiously shape his instruction in the 
interest of hotli,” fn the fourth anti last chapter, '‘Some SugRested 
AppUcatioiiH,” an atfeiiiiitismatlc to exemplify "profcsaionalized" work 
in geogrnpliy, literature, and arithinctic, as "u teachers college would 
feel bound It) iUuiuinntc the topics covered in the public scliool courses 
of study in its triljutiiry region, and to (runseend the treatment given 
in the best elementary school tcxtboolcB." 

Criteria for ui)priiisiiig this monograph arc not offered in a preface. 
After hia " Aclcuowledgcments,” thn author i)vocee(ls to Ktate the prob¬ 
lem mid Lo make tin interpretative anabwjs of relevant historica! 
materials, The ten pages of bibliogi'aphical notes include materials 
from a wide range of sources nnd iadicalc that the scattered litorature 
on the subject has bec!i carefully ns.scinblcd. The author, who exhibits 
the qiiaULies of achohu'ship anti "subtle knowlydge" which he insists arc 
eascntinl to the aucccssful ])rote.ssioiial teacher, has arranged his mate¬ 
rials to demonstrate that profnssionuUjsing academic inateiials has been 
the work of the normal schools; and, iii thc-sc, only spurailic instances 
appear. The illustrative materials, calculatuti to demonstrate ])rinci- 
plcs eHtabli.Hhcd in the three curlier chaiiters, admiraldy convey the 
professional ideals of achohirahip and method. To the student of this 
pertinent problem in teacher-training, this work appears as a unique 
contribution, which should pave the way for elTorts to professionalize 
subject-matter not only in the professional schools but also in the 
specialized departmental work of other institutiona. 

Edwin B. Smith, 

Ohio l^niversili/. 

Frbdiliuic Ltman Pleasure and Behavior. D. Appleton and 

Co., New York, 1021. Pp. 274. 

If one wisliea to study the psychology of pleasure this book will form 
an interesting introduction. It is to bo vemembeved that it is the 
psychology of pleasure and not of happiness tliat is the subject of the 
work though the author eonsislently confuses the two; and perhaps 
deliberately. 

The book is strongly influenced by iisyeho-analyLic coiiocpta nod 
takes the "tough-minded" attitude generally. It deals clur.dy with 
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infitincts timl "urscs” ns in a diHc.UHHinu of "plnnHuro" it Hhould. Tl\e 
author exprossoH his view Umt nveryoue is workin^f for liifl o\vi\ pocket 
nil the time—“just the same (ncnllu n-iulor) na you ure,” without ade¬ 
quate rccogiuLion of the fact Ihiit the noiillo reader in woTkinn for liia 
own pocket is also ^s'(^rk^llg fur his luithur's jumket; and doing bo 
consciously and heartily. 

It is a difficult tusk that the IxiokuaHayM: to present the fouudutiona 
and growth of the affecUve life of the individual in itu natviviil iiad human 
settings. This involve.^ uouslant roferpnoo In hisUny, imtliToiiology, 
ethics, physiology anti other HcieuccH. It in not Htrange tliuL exception 
may bo taken to many of the alulcinculH in wich a coiiqiosilc. And yet 
for a complete account these and other tlelnilcd studies of man arc 
necessary. The problem is in large part one of ayntliPHiH. The ethical 
thinker elioold be grateful for this pleasant and happy pro.Hentation of 
many important facts. In regard to their synthoBia and interpretation 
he may still hold reservatioos. 

HAunv CmiiSToi'UEU IIuMPunEYBj Pii.D. The FncAors OjKraling tn (lie 
Localion of Slate Normal Schools. TeucheTs College, Columbia 
University Contributiorw to Education, No. M2. New York City, 
1023. Pp. 162. 

This is a valuable study of an important aubject; hut tlio title 
promises both more nnel leas thnn the study include.^. The book deals 
with the political factor in the location of the uonniil Hcluials in four 
Btates; and with other factors, such as donations from cities or Um dis¬ 
tribution of oxisting schools in some eight or ten states. It should bo 
aaicl that there is an appendix composed of excerpts from the laws deal¬ 
ing with the catablialiment of state normal BchooSs in forty-three states. 
The study clearly shows the proacncc and the potency of unworthy 
determinants of the location of our state normal schools. 

What ia really a aeeond study not indicated in the title of the book 
is found in Chapter V. This chapter is entitled; "A Comparative 
Study of State Normal Schools in Selected Statc-s." Four contiguous 
eastern and one southwestern state ate studied, chiefly with regard to 
the student enrollment and’dietribution of their state normal school 
population. This is a significant study nnd of course bears upon the 
wisdom of the present locations of the schools in the selected states. 
But there is no attempt to compare the educational standards, facvdtica 
and general effectivenesa of the schools themsclvos. Yet such matters 
must surely affect the enrollment nnd distribution of the students; so 
also must, for example, the age of the school, its advertising policy nnd 
the strategy and loyalty of its alumni. 

The study eventuates in a thcDrcticnl technique for the location or 
ra-location of state normal schools nnd in several entirely defensible 
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recommcndationa. While not a dclinitivo treatment thia is a worthy 
beginning of a tliorny gubject. iSome day the location and ro-location 
of state and private univeraitieH may be Btudied. What alight and oven 
ridiculous factors have determined locations may be seen, for example, 
in the case of Cornell, in the autobiography -of President White. 

Walteii S, Moniiob and Lloyd B. Soudehs. The Present i^talus 
of Written E 2 -aminalions nnd Hugffestions for their hnproveineni. 
Bureau of Ldueational IlcHcarch, College of Education, University 
of Illinoia, 1023. HuHelin No. 17. Pp. 77. Price GO cents, 

This very excellent Bulletin is just what its title indicatea. It is both 
informing and auggestive. It coutains important original studies. It 
should be carefully read by all teachers. And while none should neglect 
to ponder, the more unballasted members of the profession should 
especially try to discover the meaning of the perfectly indispensable 
reservations tucked into two paragraphs on pages 01 and 02, By and by 
the newer type of written examinationa will find their proper place be¬ 
side the old. This study should help to hasten that day. 

Binn T. Baldwin and Madohaji Smith. Educational Research. 
Bureau of Education, Washington, D. G. Bulletin, 1923, No. *12. 

This is a classified bibliography of 672 titles of research articles pub¬ 
lished in Amorieaii educational magazines and a few American books 
dated from 1920 to 1922 inclusive, Preceding the bibliograpliy there are 
very brief suinmarios of the range and conclusions of the sUidies listed 
as well as mention of various foundations, experimental schools and 
periodicals which carry on research, or publisli the reports of research. 

The, definition of research used by the compilers does not include 
historical and philosophical researchcB. To historical students it may 
appear to bo some slight consolation that, according to that definition 
this bullotiEL itself is not research for it is purely historical. 

H, G, Good, 

Ohio V-niuersity. 

Homed E. CooPEn. Co&l of Training Teachers. A Method of Deter¬ 
mining Cost and Its Application in the State of New York. Warwick 
and York. 112 pp, Price $1.60, 

This book is quite naturally of greatest interest to those interested 
in the training of teachers in the State of Now York, The author has 
made a very careful study of the cost of training teachers in that state 
and of the extent to which the state is meeting the problem of supplying 
trained tcacliers for its schools. 

It is interesting to note that during the period from 1909 to 1921 the 
highest percentage of all ccrtificatos issued going to trained teachers 
was reached in the four periods from 1911 to 1915. In the period from 
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1010 to llilil ‘inU’ 2‘i in>r ooiit of IIm! rcilUic.-ili-H u'rro insiiwl to 

trttinod tciiolici's. 

Tlio nuitho'ls U9fil by tlii! jiiiUmr in ili'liMiiiiiiiiiK llic po.sI- of Iriiiiiiag 
toftchorH lunl (,ln! I'l'liiliou (if lln! hiii»|j1v of to Jhc tloinjind will 

be of iiitori’.st lo itll [hthoiik iiileroKli'il in lln-si' 

A. I''. Mvr.iw, 

Oliin f'tiiVci'rti'ly, 

Autuuu I. for StmldU-s of hJiiui'iifion. Muciuillaii 

Oomiiauy, lO'ifi. I'p. •l.SD. 

One would have Rome limidily in (irodiiriiii; n book dcRif'iied prtiiiiir- 
ily as ii text in tlie psyeliolopyof julverlb'iiiKninl.sellitJj' bill whieh might 
also serve us iv text in Bcneral imvrbnlogy wlu*rr Mudi is lU’Uiltnl! Yetj 
absurd as this would se-ein in poimrelinn with its hnsiui HS ni>]>lii'aliouH, 
iwychology is cvlm\ yet loo enimnonly »o {realeil in its eiUtciUioiud liear- 
ings, Thus the author in tluH olherwisp exndhMd book BtatcK that, 
"while, the book has been wriUcu lo satisfy (Iw iieculs «if studeiUs of 
educatioti inimiivily, it mny he found servieealih' uh an intiodiiclnry 
text ill goucrnl pHyehology.” Tlie pity is thut n jfilj no well done emild 
not have been worked out lo cuiilrilnile iiion* dircrtly and more prac¬ 
tically to the many problems prospeelivu teiiebors imist face, nil her with 
or -without the aid they lirivo n riRlit lo oxjkmiI- from Ibo p.syehoUigiral 
inslrucliou so often oven forced upon llii-in iimlov the mime nf educa¬ 
tional psychology. 

The too common tendency of live past has been for our educat kauU 
psychology to differ from gcm'i'al psyehology in UGlc Imt name. We 
have been inclined to leol that u kiiowlo.dp* of Iho general ment al proc- 
ca.scs, and the ideals of cleveloptiimit in grneral i.H all Hint irf micc.sKary 
for their proper giiidancD, or, aLlciWfc, Hint with this h.h ii luiokgcouml tlie 
teacher cau -work out the detnilH. The siid thin;? i.s lliat Lou often the 
teacher entering his ]>rnctical work has Utile bnl, background iiud that 
oven here the "haxe" i« the most ennspicnoua part. He has licon Iraincd 
iti the easy generalities and left to stvugRle througli the dilUeuU task of 
their detailed appUcution unaided. 

While wc can never, perhaps, hope to dupUcttle, in our in.striiclioii, f lic 
actual and specifie pioblema the tcnclier will face in the lioUl, still the 
closest approximation to Lhese Is desirable. ConseipianLly those writing 
our texts in educational psychology should be less fearful about nmitling 
many of thotivno-wovn diflcuasions of the general field (important thougli 
they may bo tUevo) and of Bcatchine out and dealing pvaclically and in 
detail with the most invportatil psychological pi-oblcnm oocuvring in the 
actinil closfl room. We must roalizn more andnuu-o. that we are Lraiuing 
practical teachers, not laying the foimdalions for future "pure" p.sy- 
chologists. ThuB, for examide, the text in ediicational p.synlu)logy 
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sliould ijivi' iiH iiinrc c»f iIm' n'siills nf pnii'.lic-u) (‘xpcriinciitnlion find 
dcjiiiiiif-lriitinii of li(»w (‘liildriMi k-iirn and rolnin lliidj' vaiion.s mimljcr 
coinl)iiii‘li(niH, iiinl i»f tin- sluirlcmniiiRs <»r oiir UiapluDR of UiOKfi lliingH 
in Ui(' fiasl 1111(1 Ihiu- fh(fy /nrRlil. in llio nrw liRhf, />f irnprovod, laf/lier 
tlian lo rtpcinl I lie liini- pxpliiiiiinR. in ubHltju*!, and liypothoUcal nemo- 
logiciil H'ini:' (Iiir foiiiiiU Kill and n-li'iUion of tliosc lioiufn, Tlic field is 
fwll of llidip insirtli'iit, prsuiliral iM-oId»'inH. Wliy should we not shift the 
jioiiil of i‘iu|iliiiHi» !i Uilh- from I In- Inidilioiial lowiircl Ihc viliil, luaclical 
consUlond ioUH nil lciu'.Iu*r!» will liavi- l,<i iin-i*LV 

It iri in I Ik* lioin- tliid (lali-s iimy have* lakon a higROr stej) in tliis ilii'cc- 
tioii (Iniii nt Iiifi* hook jinives to he thu ciisc, that one feels 

disnjipoinUid, Yol pomijarativcly lie has <lomi a vory good job and the 
bonk should l)(‘ wolcomod iih a real coutrilmtion hy Liie hmulvods of 
instructors looking for the hcsl (o lie liiid kii thin field which admittedly 
nofids a good deal of re-conHlriieliiiK and shifting of emphasis, lii 
addition to the ehai^tei'H dealing with the ciisLoinary mattovH of sensory 
pxiioricnres and their gradual iiiIngralioiiK iiilu and witli the higher 
ideational proocftwe.s, la; gives iiiuah spate to the varioirs pliu.ses of tJic 
learning iiroc.i’ss, original ca)>aeili<>s, oorrelabiou of abilities, intelli¬ 
gence and its ineasureiiK-iil, Iransferenec of fcroining, teachcra gracIoB, 
etc, which, in their cleun-cul lirutmunl, will greatly aid the instructor 
whose plan is 1 o nnikn thvHu things of r«*al, functional value in the train¬ 
ing of teaidiors for actual, offocliva work in the field. 


r, B, Kmcut .vm> (.{. M. llucii. Sylluliu^ for a /-'irsf Canrse I'a Eihirn- 
lionnl J'fij/fhi/loifU. Iowa ^5u^>ply ('oinpiuiy, Towa City, loM-a, 19213. 

Tins manual has licmi xvrillon lo suppicinent- Gates' P.ti/cItoliKjn for 
Sliulnit-'! of Edifniiim. In Llie words of the aiiLhors, "the lc.sson.s and 
as.sigiiiiuMils will follow this text closely. In the main each lesson in 
tills syllahus will match « clmpler iti the text- It is Hiorc/ore cs.^eiilin) 
that the stiuh'iiL spare no piilns in the genuine mastery of each cluipLer. 
In jnepariiig each chapter the student should he sure to do all that is 
asked for in Llm syllabus.” IL is plain, from the amount of work outlined 
for eaidi Icshoii, as well as from the meager references to other sources, 
that inleuHive urns Lory of the text isw-hat is desired. This, perhaps, is a 
good Lhingj stvc-ssLiig as it does the mastery of something, in the place of 
the I oo-coumion .smattering over a broader field, yet it has its inherent 
dangers, in some luinds, of unduly mechanizing or stereotyping the 
course and of creating the impression that the field of eclucational 
psychology and the conlcnls of ii book are synonymous. 

In .substance, the authors elaim two general advantages from the 
iiHc of this Hvlhibiis: (1) u great .saving of effort and time for instructors 
wlu) arc overhiirdeiKuI with large classe.s anil heavy selicdulos, and (2) 
Ll)e fojiimLirm of eeimiiiiiiral and (‘ffepLivc liiihita of study on the jmvt of 
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Btiiclcnta uaing it, It is prol>a>)lc ihiit anyone exaininiiig tlii.s Hyllujjug 
carefully will feel that boUi of Llioau lulvniil.ages will !»■ nljuiMlnnLly 
Tcnlizcd. The atwilcnl conaeicntiowaly «\n.k\ng tl\e. pYapwr'AUoTia tig 
directed is bound to carry away from Uin rourse, not only many well 
selected facta but aUo an increased capivcily for effective atiidy, whib 
the one who gnidginfily miikcg his i)r«|)ai'iiLioiiH can, with a mininiuni of 
tvouble to the iustmetar, be urged into doing u grade of work otlierwiso 
impossihle, 

rrol)ably the most valuable features of the syllnhii.s arc the siiggcs- 
tions for study, imich at vaiinncc with the study r,nnci5])U mul habits 
of the iiveiago college student, yet in keeijiiigw'itli the host and liiLeat 
findings on the matters of learning and of study. For tlKisake of brevity 
eoine of the move important of these will merely ho listed: 

First, study of each lesson is to be broken into at least two periods; 
the lirst to get the facts from the test according ti> the sylliibus outline 
for the chapter; the second for the review of tliese facts after a period of 
twoov three honre have elapsed, and to rc-tend iind correct any work thus 
found not to l)e well imdorslood. This is n good start toward a spaced 
study or repetition aoriously lacking in the average atudeiit’s study 
program. 

Second, in view of the near futility, for permanent rctcntioni of a 
single reiuUng it is interesting to nolo, lime after time, iuatructions 
similar to the folloiving for the study of the various ehajiters of tlio text; 
"(1) Read the sub-topicfi of the chapter in the table of contents, pp, 
xhi, Hefore reading the chapter spend ft few ininuleB organizing what 
you already know concerning each topic listed on jip. xiii. Take lime to 
fiamo for youvself ipic&Uona, on each topic, that yon expect the ehaptcr 
to answer, (2) Ihjad the entire chapter 'for intelloctiial fun’; i.c,, as 
though you were not to he tested upon your study but wanted to find 
out the fuels for your own satisfaction. (9) lic-rcad the chai)ter witli 
the notes (Section II) and the Class Preparation (iScetion III) in mind.” 
These arc the instructions, in part, for the study of Lesson 11 in Ihc 
Syllabus. 

These oftteful readings, with frequently two rc-veadings, for the 
general grasp of the contents of the lesson ns well ns for tlie solution 
of apecifio problems involved in it, cmiiiot but greatly improve the 
general preparations, and attitudes toward preparations, of the stu¬ 
dents doing them. As further incentives to good study, additiorial work 
is usually outlined for a.ddilionii.1 credit, though the exact nature of the 
additional credit does not seem to be specified. 

All tlirough the syllabus are to be found many types of appropriate 
BUggeations, exercises, questions, etc. io be worked out carefully and 
put ill written form in spaces provided for their rocordiiig, and in addi¬ 
tion to these, a few of the laost significant, from the Rtiunlpoint of the 
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fliilliorfl, f)f llif f^uPfilioriH jim] p.\nrt;iHC‘.s follnwing tijo chajjter,? of the 
text are iiuliciiled ffir n|iiM*i;il si inly and rfnnrdiiiK in the inamifvl, Not 
only are LIicho oxoioines valniildo iia worthy content in thoinsclvos but, 
to the iiislnicLor wlm ilcsiros In ndd lliiiiRa of Ina own clioo.sing to nuit 
hisepcoial coiulilioiiH and iHirpnacH, Uiey lire BCHirces of valuable sugges¬ 
tion. Tlic iiumiiiil shtmlil rrccivc n lieurty welcome not only from those 
already using (laU's' I^Hi/rholmjif, but slioiild open tlie way for the 
adojjtion of that text by olliorH who might otherwise licailaLo in tnlcing 
that action. 

IlENiiT lOAST.MATf IIknnktp. Psychology and iiclf 7.)ei'efo7n«cnf, Ginn 
and (ioinpany, 1923. I’p, 208. 

According to Iho author “the selection and rejection of material 
of this book has been an evolution in the clasBiooin during many years 
of search for fl) that which will function diroctly'^ in increasing the stu¬ 
dent's capacity us n learner; (2) that which will afford the most useful 
basis for a course in teaclier-tmining; (3) that which will best meet the 
needs of a first course in enllugc psychology; (4) that which, instood of 
merely skimming iLo cream of interest will definitely project the stu¬ 
dent's interest and expectation toward a fuller and more ndetiuatc piir- 
fluifc of the subject; (6) that which will beat help the young sturlcnt to 
maintain his jxiiao amid the diszying enlargements of his mental 
horizon os he climbs the ascent of higher education and thinks he sees 
dark chasms yawning between his new knowledge and hia old faith.'' 

With these purposes and ideals in mind, "n lot of territory" to pre¬ 
sume to cover in so brief a treatise, the author i)roeeeds to express in 
simple and very readable language the generally accepted facts in the 
Golds discuHHcd, "admitting nothing which is merely argumentative or 
apcoiilative which is not essential to the scientific integrity of the whole 
plan or practically applicable to the needs of the learner, and to omit 
nothing which proi)erly belongs to a thorough first course in psychology. 
The f\mctional viewpoint and the physiological basis have been woven 
into every chapter, A close-knit system of treatment has been sought 
which explains all psychical phenomena in terms of associations and 
progressive integration nnd the conditions which forward or retard 
these." 

Anything unusual or of special interest in the book, however, is to be 
found not in a survey of the table of contents, which is closely similar 
to that of the traditional introductory psychology, but to special ways 
of statement or treatment under these lieacla. The book commenccB 
with a chapter oa "Tlie Art of Ijenming” in which some valuable advice 
on study is given under such captions as, “Learn Strenuously," "Ques¬ 
tion CoiiKtantly," "Organize," “Outline," "I^jiu-n to Take Notes," 
etc., with the mni/ider that ojie’o practical problem is not to worry 
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about tlie ruitiw ability wliicli lm« lii'i-n ^ivi'n liiui bvU Id iiuiUi.’ llit; most 
cltcoLiVcusc « 3 f wimibc lins. h\ tlu' Hcoonil rhupUu-, Miulm- Ibr hmuliriK, 
“Tlio lifvsiH of Learning’' is a i,Uscusaii>u d( llu; cuHLoiutwy bids uf elc’ 
mentary ncnrology. Cliaptorw on '"L'lio Originiil Cupiltil," "lldjit," 
“SciiBation," "Oonci'pls,” "Jinlgmi'nls,” etc.,, ^oll^>^v, In ilmse the 
point of view anti tvcnUneiit are uminliy CDnsiabnit anil up-lo-iUte, 
I'i’or example, in his Ueiitmcnl i>I iimtinclive tmi'lt'mnoH in mnn lie .stutes, 
“it ia not nsnnUy nny ilclinihn hiw\ iit av,V, bwi I'utUi'Y a vagun tvuiU-ncy 

to ft coTtnin atUtudii luulei'tpnlnin vuinlitinnii.Fv\v ads of 

mature life may bo regiu'ileil art mainly inatinv.tivi', Inteause of (hv large 
clement of learned aeUvitics M-hieh inevitably enlev into Ibem. 'NeYev- 
thclc&a, tlicYO evitcY into all eondud- of whale,ver himl nemv iualiuetivc 
Influcnees, Back of every thing we do is a eanse in <he feviu ef that vital 

push, blind instinct more or leas cduealed (e viULoual olUeicucy. 

Education givea the direction and form (»i one's acts, but the reason 
for one's acting at all, the primary Lhiiig thal makeH things go, the ical 
motive power for all conduct, is found sumc'vlu-rc deeji lie low the sur- 
Cace in IIm'sc instinctive impulscvs (pp. flo-riGh’’ Must parts of the book 
arc thus very readable and will ft)i\K;ul U> I he begimiiiig.studeut, and, \vc 
bdievG, give him a desire for inui'e alioul. wlii^'h he is rcmlfug, M'IuoU 
cannot Ijc said of all texts in psycliology. 

The “sills" of the book, if wc iimy mi'iition Himir of (bciii are rather 
“aina of oinissLon'’ tluui of “(!()iniius.«ii)ii." One is justli' surprised in 
reading a book luirporLiiig to bo a te.xl in odiieatioiuil psycliiilogy, 
to find no mention in the indox, and praol ieally no men ( ion if iiiiy in the 
body of the text, of aucli nintters as gmu'i'al iiilolligeiico, intelligence 
testing, LQ., individual dilTevenccs, slulislioiil inebliods, eorrcdiition, 
mecliftii, mean, etit. Tlie.so uto simply iudicativi' of somo of (lie vital 
considorntions one would csi)Oct to find in n text in odnculioiial psycliol- 
ogy, They are the very tools witli wliieh invo.sligaLion limt ia wortli 
while must largely be made, Tiling,^ of almo.st iinjiortaiico Imve 
been omitted, from the standpoint of general ii.sycludopy, so far as 
modern “move,s" are concerned, 'J’his ii(-rhap,s is due in soino part to 
the too-conimon attempt to cover loo inueli territory, in fields Yvliich are 
mncli more incompatible than lias been imagined, in a treatise of the 
size of this text. 

Tot, in spite of theso omisKions, the hook will he found to be of real 
value, at least ns a supplementary text, for beginning college studonte, 

II. J. Pkthuson, 
Ohio UniversiUj- 
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MU'I'OIi .VI1I1,[TV OF Tlll'i WOULIVS 
( IIAMIMOX TVIMSTS 


WIIJ.IAM r, IK'OK 
f'nivcniiu 

I. lIih[orii?ii-iry(> iurv'oitylif //I'fv'w'/ /'«' sdccling lijpid^ 
(ni<l kanwrit of lupt wrili/w 

A iminbcr «f (•xpn-i.noiils l.avo l)ucii uuulo lo dctcmiinc Uic 
native dinraeUn-ialies ll.nl .ire i.eecrsiiry tor Icanimj; to type¬ 
write or to nehieve. (list inetiou in 11.0 priietioc ol this ar . inttle 
seleelcd six iisveholosie.il testa which ho hohevctl woukl mcaamc 
the psvol.o-lihysieiil proeesaes involved in h|;irninK to tyP<=" “ =' 
(1) a motor reaction test, (2) a Kist for l■hyl.hln, (■) a ' 

tciilioi. and acenniey, (1) a hast of n.einoiy span, (o a dn extmn 
teat, and (0) a ai.hslilulion teal. Th.-ee of the,sc 
hcilp wlmt(iv(!i- for ,U‘U*iniiiiinK. m iulvjincc, the .4ii( uit s y 
to learn lo lyi.ewrite. Tl.e Le.at for rl.ytl.m, and the t>‘™“ 
test showed little po,aitivo eoiwlation with the prORresa‘ 
IcarniuK to typewiate. The n.eniory span tea gave a n gati o 
correlation, while the inotor-aetion, the altciilion ‘’‘P. 
stitution tests gave a positive correlation rangini; ^ 

O.liS. T,.ttle conchnies that the particular abilities measu cd 
by the last three tests are rer|Uired in Icaimng t yp 
because the students who did well on 
received the highe.st grades in typewriting. m ■ . 

investigation seem to show that those who made a o SO 
or above on those particular tests may l.ccome expert typests. 

iTlitllc, W. W., TesU tor drUrmiaine w'A 

wilUhk. Jtdivnal I'ldiicaLional rayclioloKy, v 
pp.177-lSl. 
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Tliosc making a suorc of 7o-70 may Ih'I’oiho av(!rago Lypists 
while those imvliing scores IjcUw 7r> will ]m)ha!)ly fail in the 
learning or become very poor typists iiL )»e.sL 

Other attempts to devise tests wliicli W'oidd iiid o/Tiee iiiiiniigeis 
ill selecting applicants for slcnographic positions and assist 
teachers in seleetiug sUidents wlio shoviUl be emtonragctl to 
prepare for this oeeupatkm, have heou ma<ln by II, A. Rogens^ 
and Miss Jaquelhj K. 11. Hoke^ and M. A. llili.s/ Ilolce (UTanged 
a group of tests which he thouglit might lie used to doterinine 
in advance all those who would Ruc<5ccd in learning this art, 
His scale was composed of seven tests; (1) motor reaction, 

(2) speed of writing, (3) quality of writing, (4) siiocd of reading, 

(5) memory, (,G) spclUng, and (7) a niimticv-lettcv substitution 
test. After maUing a careful analysis of (luMvork of a stenog¬ 
rapher he believed that the same motor nud mental function,s 
wore employed by a stenographer mul typist that were measured 
by these tests which ai‘C now being cxiicrimcnted with to de¬ 
termine their reliability as a scale for .selceUng prospective 
leamers of this art. 

M, A, Bills in two investigations tried to got a volialdo Inisis 
(1) for selecting applicants for c«uv.seH in stenography and 
typewriting who would be successful in learning these arts, 
and (2) to determine whcttieT it was pDssii)le to select, without 
extensive tryouts, from a gixmp of applicants for stenographic 
positions tlio.se who would bo ciuiuonfcly sucGessfiil. Three 
types of tests were given to leanicrs, and tlm ratings made on 
these tests compared with the progress these same subjects 
made in learning to typewrite; (a) a general intcUigcncc test, 
the Carnegie Employmont VI, (h) a scries of five test.s designed 
to show special aptitudes in stenography and typewriting, the . 

^ Rogers, Herbert iL., Psychological tests for slenocraphcra and 
typists, Jr. of Applied Psychology, vol. I, pp. 268-274, 

* Hoke, E. II., I’l'ognostio Teats of Stenographic Ability. Tiic Clregg 
Publishing Co., 2B5 Fifth Avc., New Yorlr City. 

* Bills, M, A., Method for the selection of comptometer operators und 
stenographeia. Jr. of Applied Psyohology, vol. V, p]), 275-28S, Also; 
A test for use in the selection of .stenographers, Jr. of Applied r.sycliol- 
ogy, vol. V, p,373f. 
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Carncgic! Einpluyincnt VIII, (c) a will profile tost closigncd to 
measui'G inoLor inhibition, speed of decision and perseverance. 

Miss BilLs in her oxperimentH with these tests found that 
the general intclligonoe tost was most valuable for eliminating 
failure both acnong prospoetive learnens and among candidates 
for a position. Eighty-.slx jxir cent of tlic failures could by this 
j75can.s )7C ,s(!locte<l in ujlvanco and eliminated on the basis 
of the ratings made on this test. Parts one and five of the 
special ability tests proved most helpful for selecting candidates 
for po.sitions who woukl he certain of success, the reliability 
of the pvecUcLion being 07 per cent for part 6 and 69 per cent for 
part one. 

The same intelligence test was later given to three groups 
of successful stenographens and the ratings made on the tost 
compared witli the ratdeings given these same individuals by 
thoiv employers wlicn judged ojj the basis of their wortli to tlio 
firm. Por 20 stenographer,s from different business firms the 
correlation Imtwocn the scores made on the intelligence teat and 
their stenogvapluo efficiency, as judged by their employers, was 
0.75. The coiTclation l)ctwccn rank on the intelligence test and 
the ratings given by certain other business firms to 17 very 
successful stonogvapiicr.s and C secretaries was 0.92. And for 14 
other stenographers scloctcrl from five dififerent firms because 
they were said to be their best stenographers, the results made 
oh the mental test,s were even more diagnostic and positive in 
their prediction. 

When this same intelligence test was given to a group of pros¬ 
pective learners of stenography and typewriting in a technical 
high school and the ratings made on the test compared with their 
actual success in Icaroing to typewrite, as evidenced by their 
school grade in this subject the following January and June, the 
results were found very helpful for selecting in advance the pupils 
who would actually succeed in learning this art. Most of those 
v'ho made a score of GO or more on the intelligence test succeeded 
in learning stenography and typewriting and were promoted the 
following January and June. But 5 individuals who made a 
score of over GO on the intelligence teat failed in the course in 
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stenogi'Aphy and typewriting both in January and June. Four 
otheassucccedtid in January but failed in June, and J more failed 
in January and succeeded in June. Two atuddiits who made 
scores hdmo (iO on the intelligence test succeeded in their type¬ 
writing work both in January and iu the exauiiiiatiou in this 
svihjoct the following June. 

Tha fact that inost of the students who failed iiv learning 
these subjects made a score/ below bO on the iutelligenoc test 
and that a large majority of those who made a score above 
this point wore suceessfiil in learning this subject .shows that 
genei-ftl intelligence, or the groui) of fnnclion.s measureil by this 
test, is an esaenbial factor in producing rucccsh in learning to 
typewrite. But the other facts revealed, namely, tliat a largo 
proportion of the individuala who were able to make liigh scores 
on the intelligence test tlid not succeed in learning stenography 
and typewriting and that certain other individuals with lower 
intelligence scores did succeed in learning thi.s art, indicate that 
other abilities not measured by this intelligence test are neces¬ 
sary for acquiring skill iir practicing and in learning this art. 

2. Purpose of the present experiments 

It was the purpose of tt\c expeyimenta beve reported to 
determine what some of these necessary abilities for learning to 
typewrite are. Most of the pvogiioatic and Hjjccial ability 
tests that have been used to select stcnographnr.s'' and learners 
of typewriting have been made up of the same psycliological 
tests that are regularly used in constructing the more reliable in¬ 
telligence scales. But such facts as those quoted above indicate 
that other abilities than those measured by an intelligence test 
are necessary for attaining the hi^icst efficiency in learning and 
in practicing this ait. The fact that most of the successful 
stenographers tested by Bills rated so high in general intelligence 
, does not preclude the possibility oE their possessing certain other 
characteristics not measured by an. intelligence test which arc 

‘ Compare the author’s Psychology and Pedagogy of Skill, C!\i\ptcr 

xxn. 
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nevci'Diolc'^s foralL'iiiiiii" llicliishnst dcgroo of siicce.ss 

in typing iind in to tyiKJwritc. 

One, .sucii aliilily (lin writor I)olievC(l im'glit In?- a subject’s 
vobmtnry imiscuhu' (.'onlrol, or goiuuul jnotor ability, If this 
ttuje nn csscniUnl factor for .siircossfiil typiiig and for learning to 
tyixnvritn, it was believed tltal, it uvuild bo niarkcdly present in 
tiie world’s (‘Inuupiou typists wlio iuivo demonstrated the fact 
that (hey jios.sc'SH superior skill in typing by winning one or more 
iiilcrnaliounl lyjuiwriling contests. To test Hiis liy):)othesis 
and Iwcause tlie writer l){id access to norms for such voluntary 
motor conti'ol, for all age groups from six to seventy-five, he 
decided to give tlie liryan motor control tests® to all contestants 
in the Inst Intenmtiomil Typewriting Contest held in New York 
City, Octo))or 22, 1023. 


ij. MnniOD 

1. Toi.'i liwd for (hlcrmining the vcHunlary molo)- ability of the 
ll'orW’.s champion typists 

Tlie method used for defcennining the voluntary motor ability 
of these chamihon typists was that employed by W. L. Bryan in 
his study of the Development of Voluntary Motor Ability in 
children from six to sixteen years of age in the Worcester, Mass,, 
piiljlic .schools,® e.Ycopt that wo used a more improved jncthod 
of recording the rate at which the voiious types of movements 
studied could be made. Instoad of the devices used by Bryan 
wc usGtl a special apparatus consisting of a telegraph Icey con- 
necLccl electrically with a Hollerith Electric Speed Counter’ 
whieli recorded the number of movements our subjects made in 
five seconds. 

In obtaining these records of voluntary motor control over 
certain groups of muscles, Bcvcral trial records were taken 

^ hryi\n, \V. L., On the Development of vohiniary motor ability, 
Airi. ,Tr, of Psy., vol. V, December, 1892, pp. 1-80. 

’ This iijipavatus was spcr.inUy urraiiRcd niul adapted for this tyj^e of 
incaHiii'(>meiit by Thomas 13. Nicholson, Assistant I’rofesBor of I'sy- 
cdu)loj;y at Indiana Univei-aity and ia being nsed by lum in an iinpub- 
li£hcd,st\uly of thk; decline of voluntary motor ability with increase in ago. 
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with each subject for each type of movement mojisurcd, to 
accustom the subject to the apparatus and to insure uniformity 
in technique, Three or four triala were then taken to insure 
that the .subject was perlomimR at his maximum rate. Those 
trials invariably resulted in giving the same rate wlieii the condi¬ 
tions were accurately controlled. The best rate made by each 
subject in thoRC trials was recorded on special cards, ns the 
measure of the subject's voluntary motor control, for each 
movement studied. 

Pour different types of movement were inciisurcc! for each 
arai and hand: (1) the rate per aecond at which these subjects 
could move their forefinger when the hanii and arm were held in 
a definite and uniform way; (2) tlie rate at which they could move 
the hand using the wrist as a hinge; (3) the rate and regularity 
with which they could move the forearm from the elbow joint, 
not moving the wrist; (4) the rate at which they could move the 
upper arm using the muscles of the shoulder and upper arm. The 
apparatus used to record the rate of inovemcnt was manipulated 
and the directions given to the subjects by Mr. Nicholson and 
the writerjthe time was taken by a stop watch. 

These tests and coiiditiona were identical with tliose used 
by W- L, Bryan in his study of the Development of Voluntary 
Motor A.biUty and more recently by Thomas E. Kicholson, 
Assistant Professor,® and Claude Campbell, grailuate student in 
psychology at Indiana Dnivei-sity, in an unpublished investiga¬ 
tion carried on during the past tliree years to determine the de¬ 
cline In Voluntary Motor Abilitywith increase in age. InNichol- 
BOiVs study more than 30QO subjects have been tested with these 
same tests, 25 males and 25 females for each of the ages sixteen 
to seventy-five. These records give us the norma with which 
the score made by each contestant in the last intemational type¬ 
writing contest, were compared. 

Accurate records of the degi‘ee of voluntary motor control 
possessed by each of these subjects were then obtained by means 

® The writer is indebted to thcae co-workers for the use of the normfl 
which they have been establishing for these tests iind to Mr. Nicliolson 
for nssistanco in giving the teste in New York. 
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of these testa from cadi contestant in the world’s professional, 
amateur, novice, the school championship and school novice 
classes. The records made by these contestants on each of the 
eight types of movement described above and by five ex-world 
champion typists were then compared with the noiTOS obtained 
from the imselectcd individuals of corresponding ages, tested 
by Mr. Nicholson and our assistants. 

2. Siibjects tested and method of giving the tests 

The subjects tested (48 cases in all) were the winners in more 
than 80 state and district contests throughout the world 
and had thereby earned the right to compete in the nineteenth 
annual international typewriting contest held in New York 
City in connoction with the annual business show. These 
contestants were divided into five classes: professionals, amateur, 
novices, world's school novices, and world's school class. The 
professional and amateur class is open to any contestant iu the 
world and a thousand dollar trophy cup and a gold medal is 
awarded to the winner of the contest. The professionals write 
for one hour, the amateurs for thirty minutes and the novices 
and school classes for fifteen minutes each. All write from the 
same copy under very strict rules which govern each feature of 
the contest. 

In addition to these pei*sons who took part in the 1923 
Intel-national Contest we obtained a complete record on the 
motor ability tests from five ex-world champions who had held 
the world's record as champion typists from one to four years. 
We also obtained a complete record from Bessie Reeves who 
gives public demonstrations of speed typing throughout the 
country. In addition we tested 65 students studying type¬ 
writing in the school of commei-ce and finance at Indiana 
University during the present college year and compared their 
records in voluntai-y motor control with the norms for their 
corresponding age and with their ability to learn this subject, 
as measured by their teacher’s rating on this point made accord¬ 
ing to a specially devised rating scale, and by the semester 
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griulpp miule in Hhk sub.i^icl by oaeli <»f Ihoso sl\itl(>7ils in Jiuiufiry 
mid J\m«. 

Tlio motor }ibilit 5 ' losls pivcii liir nmlo^tnnls in Now York 
worn iidministcipd to r^oiuo of Iheso subjovis in a spoi'inl room 
adioiniKK tho coiiLost roDin, Jiflcr (lie contc.sf., (iclolirr 22, 1P23. 
Tklosl of tho svibjni'ts worn loslod in tlu' rooms of lln^ lOdut^aiion 
DciKU'tiaoiit of tho tbulnnvnod 'I ypowrilmfi; ('oinpany ou tlie 
two (lays followinf? llio coiitt'sl. Many (»f lln'sc coiilcslant.s 
\v{?i’c tested two or three limes s(» Unit we would know tluiL a 
nonmil record had been obtained. Mr. Tniif^oi'a, LIk! prciscnt 
world champion and Mr. Itossfeld, Ihe w<n'ld's chiunidon typist 
f(jr the past four years wore endi tested at ihree dilTertml times, 
Two tests were given the day folloninji the eonli^st, one in the 
morning, the other in (ho afternoon; (ho lliird t(\st was given 
tlie second daj' after tlie conte.'^t.'-' It is worthy of note that 
tliGSG records were identical in (lie. three les(s. It has been 
found in our own and in Mr. Nichol.son's experinumts that a sub- 
io(;t does not vary his voluiitiuy luoluv control record for the 
groups of inusolos wc leslod if he i.s in normal physical eondilion 
and if the conditions of the experiment arc kej)l uniform. 

HI. ur.si'oTs 

yolwiiary motor ahilUij oj the ch(i)H]U07i lyphla of the ivorhl 

The results oiitained in. these cxperiineivls are given in (he 
following tables and curve.s and show that for nil lli(^ sul)jeel,s 
who took part in the last international contest the. record unidc 
on the motor ability tests by each of llie.«e cluinipion lypisLs 
far exceeds the average record made by the corresponding age 

“'I'lie writer wishes lo acknowteclEe liis great iiui(?l)lL*(lnr.ss to Mr, 
J. N. ICimball, director ot the International Contests for pcvtfiission 
to give the to-sls; niul to Mr. Symiuoiids, educalioTinl cUrcrlor of the 
Underwood Typewriter Company, and to IVin, F. Cswtilil, ex-worhl 
champion typist for intore.slhiR the conlestmihs in the oxpei itnout niul for 
arranging inattovs so it would be possible lo nbtniu a relinblo rccuvd 
for all individuals taking part in the Inlpriiationul C'onicst, Sin-cial 
and very grateful ncknowlcdgmncnts are due the rnjitcstaul.H foi’ their 
sympathetic cooperation and help. 
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group of unsclcctcd individuals tested during the past three 
years by Nicholson and our research assistants. Also that the 
superiority of tliese champion typists is eonsistent for each of 
the eight groups of muscles tested and that the most skilled 
typists in every case make the highest rating on the motor 
ability tests. The letters on the horizontal lines of the figures 
represent in every ense the type of voluntary motor control 
or movement measured, i.c., F for the forefinger, W for 
wrist, E for elbow, S for shoulder movements. 

A careful inspection of these tables and curves reveals the 
following facts: 

1. That the present world champion typists, Albert Tangora 
and George Hosafeld, made the highest record on the motor 
ability test, their record being/ar superior to all other contestants 
including the five ex-world champion typists whom we tested. 
Their nearest competitor was Fred Jarrett, the champion 
typist of Canada and one of the contestants in the professional 
class for 1923 who dropped out of the contest. 

2. That the ex-world champions, taken as a group, rank 
only slightly below the present world champions in voluntary 
motor control. 

3. That all members of the professional group in the last 
world contest ranlc far above the norms for their respective ages 
in voluntary motor control and above the contestants in all other 
classes. The professionals rank above the amateurs; the ama¬ 
teurs above the novices, etc. 

4. That this superiority holds for each of the eight measure¬ 
ments taken. 

5. That the subjects in the professional group arrange 
themselves in a regular descending order, on the motor ability 
tests, beginning with the world’s champion typists and ranging 
downward to the slowest and most iiielFicient contestant in the 
professional group. 

6. That tlic world’s most expert .typists show their greatest 
superiority in voluntary motor control over their corresponding 
age norm, in the elbow and shoulder movements and are superior 
ill the movements for the left hand (compare especially tables 
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1 anti 2, and fvfijuic. 1). U is alsd si(riii(icauL that the mean 
vaviation is less for the left hand (ihnii for the riKlit, 

7. That even the school novices and school cliainpions sliow a 
relatively higlier dogroe of superiority iii voluntary motor 
control over their age norms in the ell) 0 \v, shoulder and left 
hand inovcmcnls than in U»c niov<iinen(« of tlveir (ingevs and 
wrists (compare tallies 0 aird 7, U). 

8. Lastly that the average deviation for those lalchiR part 
in the lash world’s typowriting contest in every class is lower 
than for the group whiclr mnkos up their norrcsponcling age 


TAlUJv 1 

Ter cant swpen’ordy opcr corrcftjiontliiuj age tioma iprofcsKivnal and 
cx-icorh/ chanipiouK) 


KAStH Of COVTESTAffT 

syi-K- 

iitoiiiT«r 
IK iiinnr 
nANi> 

HI.PE- 
iiiniiiTr 
|K LIIPT 
IIANU 

KiiMiihii ^voiiiiscnniiKCTirV 
WIimKN I*HII MINUTB 

Albert Tnngora . 

32.1 


147 

GeorRC HosisfcUl. 

33.1 

41.2 

140 

Bcasic Friedinim. 

J7.0 

ESI 

143 

CJecpree Gnskill. 


bh 

137 

Wm. r, Oswald. 

17.0 

15.1 

141 

*Fred Jarrett. 


32.4 


Emcl A, TrofzKor. 

25.1 

27.9 

120 

Average prcflont cliatn- 




pion. 

32.1 

28.0 

147 

Average ex-world chain- 




pion. 

25.0 

wm 

13C 


’'Did not finish contest. 


norm. Tor example, the M.Y. for the forefinger movemonts of 
the contestants in the professional and ex-world championship 
classes combined was 2.81 for the right hand, and 2,50 for the 
left hand. For the same finger movements iu the amateur 
class, where the variations in age arc Ig.ss, the M.V. w'li.s 2.30 
for the right hand and 2.20 for the left. The average dcviatioii.s 
for the various age groups which constitute our norms (ngc.s 
twelve to fifty-two) varies from 3.50 the lowest average devia¬ 
tion for any age group to 5.40 the higlicst. 
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TABLE a 

Per cent oj nu])crioyit!/ over corrcs/iondintj age norm in each measurcmenl 
{professionalv ami cx-uorld ehampions) 



IIKIIIT HAND 



I..(.VT IIAHO 



rn'^TisTANi 

a 

c 

o 

U4 

1 

o 

u 

V 

*5 

e 

ai 

u 

U 

c 

1 

M 

u 

1 

3 

u 

2 

'd 

0 

KU.MII [111 
coiinEeT woncfl 
run Mi-vcTR 

TiU1R0vi\.. 

7.0 

20.3 

30 -1 

r)8.8 

13 3 

10.3 

3S 9 

•15.8 

147 

llQSPfcId . 


SI. 7 

1.3 

r>i.fl.i3.i 

•18.8 

19.1 


H, I'l-icJniiiii. 

13.«l2S.2 

18. R 

11.1 

21.2 

20.1 

18.3 

20.4 

■^1 

Ciapkill . 

M.o 

20. •! 

0.0 

13.7 


28.3 

8.8 

18.0 


Osivdhl . 

11.8,21.7 

32.2 

2.3 

10.1 

17.4 

8.0 

18.2 


.hrreU . 

Ti'efZRor. 

30.3 
22. R 

30.2 

20.2 

U.l 

10.2 

32.8 

29.1 

38.1 
20.5 

31.7 

20.2 

23.6 

27.5 

9 


Avonigc oiith'o jiro- 
fcHflioBrtl groviB 
(1023) . 

10.2 

28.3 

28..1 

21.2 

28.3 

27.4 

28.7 

25.8 

M3 

AvornKfi pi'CHciU 
NAorld (iliiiiiijjioDH. . 

2'1.2 

31..'i 

'Il.O 

30.0 

32.0 


•13.8 

31.0 

MQ,5 

Avin'UBi' ox-Nvorld 
cliftinpicmH . 

2-1.a 

:io.r. 

20.0 

■21.-1 

20.0 

23.1 

10.0 

H 

133 

Avc!i'iif{o iiiiKiliiitrH .. 

11.T) 

11.2 

0.0 

8.7 

10.0 

21.0 

13.5 

10.0 

12.1 

AvoniKd World 
.school rlmnipioiiH 

13..1 

11 

11.8 


S.9 

3.1 

m 

■ 

70 


TABLE 3 

l*cr iu nl iij sitperiorili/oi'crcoyrespomUng age norms {amateurs) 


OKL-ONTJWaST 

fIL'PKIIIOUlTV 

IV 

IIKIIIT Hand 

BCPcnionirr 
i.y 1 

I.HPT HAND 

won/14 
M'fiiTrBN pnn 
.MIXOTH 

UcRclincycr. 

7.2 

10,3 

mm 

iStftperL . 

M.O 

1 18-7 


I’itisnn. 


1 9.0 


Ncucnh;ui.s... 

7.7 

15,1 


Wrifiht. 

21.1 

' 30.0 

110 

F. Uccvps. 

-2.0 


no 

Qri!('iil)urR. 

19.3 

1 12.1 

109 

■|KiBR>d)ur.v. 

17.-1 

1 28.3 

123 

Avcriim' . 

12.3 

10.0 

12-1 






































•Strongly left htvinlwl. 

tWiniier of foucUi place in uiuutcur grtinp in World’a Confeat; 
did nob competo in 1023, 


TADI-E 5 

Per cenl of superiorili/ over eorrespoiuling aije nonna (world achool 

cAuiiijnons) 


fturtnlonirr nurRiiioniTv woiius 

JjAitt OF CONTBSrASx IN IK WnlTItN TSll 

niUlIT HAND IiKFTlIANI) MINUTE 


Emily Jonca. IQ.4 14,0 01 

PenrllVcllH. 12.0 ' 4.0 87 

Julia PUkoma. 16.0 10,8 50 

Helen Peterson. 27.7 15.0 58 

Helen Johnson... 11.4 4.0 53 


Average. 17.0 D,G 70 


Average. 17.0 0,0 70 










































rxtiin 7 

Per ceitl of unjicrioritii over ivrrcuftundiny arje norms in each jneaBUremenl 
(worU novices oml world school novices) 


CONTI',WANT 

IIIOIIT ll.vNh 


'A 

3 

V 

k, 

S 

g 

u 

& 

fi 

ts 

£ 

£ 

1 

1 


u 

& 

6 

o 

1 

Wrist 

't 

W 

Sboutder 

A.. World novices 

Wrn. Cnlliiluiii. 

17.4 

5.3 

10.0 


13.5 

15.4 

4,2 

0.37 

04 

Lucile Kelley. 

0.3 

O.C 

-8.1 


-2.0 

5.4 

-3.2 

-0,35 

02 

ItoBc Fredu. 

-3.0 

-7.3 

—2.2 

1.2 

BIWO 

-0,3 

0.0 

C.8 

90 

F. Taylor. 

-0.1 

-12.1) 


1.2 

10.5 

12,G 

3.1 

0,0 

70 

Average.. 


-3.8 

-3.7 

1.5 

6.4 



1.7 

S6 


13. World school novlcca 
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Fi^ 1. fiuptrier Voltm6at>y lloiar Ablllt; of ITsria tfhuipi,4n Typists 

AgS Korn- 
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?iK< &• Averags euporln-lt; In Tsluitary ooter ability of 
vorld ohamyion typlitn 

Ag« - 

Average Eteesri - 


ICrokao Strokes 

ler BOOi par gaa. 



Fig. 3, Voluntary sotor aontrol e( fiaiiLe fteevea aii4 b«r sitter 
PlsreBoe 


Age Horn — — — 
InAlTlAul Rooerd ..... 
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ITorld Salicol C)ii«pL«a£ 


6)r&k*A Strode! 

P4T •«»« Bizmar jir sao, l4yosl} 



TIBi 4i Yoluntarf Uofeor A)iili4; of forld SoViQol fitonfiouo 

;.gi lorn -- 

QeocTd- 


VqtH HotUo ClW€ 


WlRqsr IiOiragt^ 

SCreke? airalcog 

?«>■ “0C' poc u*a. 



rifl. 6. Suspls rocorS of folnatorj tucor a.l)llHi5 ol waiU 
rievlea dlAeS 

A{e Horn - 

Indivldul Heeard- 
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IV. jntkupkktation of results 

Tlicse rcHulls obtained from the world’s champion typists 
niimht of coiuso mean that a part or all of this increase involun¬ 
tary motor coirti'ol luid been developed by the practice of the-se 
expert typists during the mimy years that they had been prepar¬ 
ing for this contest. Some itciii.s in oiii* results suggest such an 
interpretation. For oxainiilc, the marked increase in motor 
control of the left hand over the regular age norm for this hand, 
and the great superiority of the individuals belonging to the 
professional grou]} over the amateur contestants and the latter 
over the novice class and these over the beginners, etc. On 
the other hand the fact that no group of muscles was tested 
that is u.sed in actual typing, and the further fact that certain in¬ 
dividuals were found among the 3000 cases that make up our age 
norms for these motor ability tests, who made scores on the tests 
practically as high as those made by the world’s champion typ: 
ist, would argue that the marked increase in voluntary motor 
ability shown by. the scores made by these world champions is 
innate and a necessary factor in acquiring the exceptional skill 
in typing which they possess. This hypothe.sis was further 
strengthened Ijy the fact that some individuals belonging to the 
world’s novice class (compare table 7, A) possess only a normal 
amount of voluntary motor control. The fact that a few 
individuals were found among these less skilled contestants who 
did not possess unusual voluntary motor control while no such 
individuals were found among the contestants who exhibit a 
much higher degree of skill in typing, is significant. The 
skill that these novices have attained is still very meager as 
compared with that possessed by the professional and amateur 
groups. It might therefore be concluded that these less skilled 
individuals who possess only an average amount of voluntary 
motor control will not be able to increase their typewriting 
skill much beyond their present rate of writing or above the lev el 
of skill possessed by tlie average professional typist. 

This hypothesis is home out by the fact that one contestant 
in the amateur class this yeai’, who ranked only slightly above 
her age norm in voluntary motor control has been practicing 
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far moi'R thi\n a yeav in a school for speed opcralors whore 
sho made consistent and rapid pains np to a certain point in 
response to the special tvanunp. Ihit slic had only attained 
the slow amateur score of UO net wools per minute when 
her training ceased.While her sister who miulo a very high 
rating on t-he motor ability tCvSls has given public demon¬ 
strations of vspeed writing throughout tlm country using a 
method all licr own, involving the use of only four (iiigcns and 
a mental control built up liy the mastery of au cnonnous 
English vocahulai'y acquired according to a niolliod invented 
and taught her l)y her father, which aids Ihu’ Irenicndously 
in controlling the sequence of the individual Icllcr-inaking 
movements (compare figure 3 above). 

I. rofu?dciriy »io(or abilHy of beginmng and experienced ti/pi'sls 

compared^^ 

To try to determine whether the marked motor ability of these 
world champion typists, shown by our rc.sults, was innate and a 
necessary factor in producing this superior type of skill or 
whether it was acquired ns a rcsiilb of their practice, the following 
additional experiments wore made during the year, 

All the students studying typcwi'lUng in llie school of com¬ 
merce and finance at Indiana Uiiiversily, Ofi in number, were 
given the voluntary motor ability tost early in the year and a 
comparison made between the record made on those tests l)y 
the students who were just, beginning the stvidy of typewriting 
and the record made by those who had been studyiiig tliis mil> 
jeet for three or four semcaters- 
Thc results show that practice in typing has little or no 
effect on raising the score that an individual can make on the 

Her highest contest record yet uttnincd is only 111) words per min¬ 
ute, Compnre curves in figure 3 nbovc. 

“The writer is under great obligation lo Miss Luln Wcfitcnhavcr, 
lipftd of the Gotnmcvcial Departmcul in the >Sclvool of Comtucvcc and 
Finance, Inclinn.T. University, for the opportunity of making these and 
the following expcvimcnls and for much vnhmblcns.sistnncc in nbtsiiniug 
llio data on ratings und nccurnlc grades in the tyiinwriting comscs. 
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ErporUncea Typlato altli 3np«rlor Typing ihlllty 
Strokeo Strokea 



B«BlnTiing Tjrpleta alth Superior Typitig Ability 



!■ ff i a? i fi fl F S B S i tf 
rig. 6. Tolujitary Motor Ablllsy EoaorSa ol leemors of tyre 
wriilrg 


Age Horn _ 
Inairiaual Record . 
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inotoi ability testa. The average score inaclo for 1 loth liaiida by 
the 41 beginners in the.se 13 'pcwriting clns.ses wa.s 31 .(> inoveinenta 
in five .second.^, or 6.32 inovcincnla jjer seeojnl. The average 
record for both hands mado by tin* 2‘1 sludenl.s nlio luid luid 
three or four semcstciH' Iraining in ij'jMjwriling was i)iacticully 
the same, 31,9 movements in five seeoml.s or (i.33 luove.iuenta per 
second, The slight incrcinso for the more <‘xperi(!ii('od ty[)ists, 
if it has any significance at all, might easily be accinmted for by 
the fact tJiat some individuals drift into the l)('ginning clas.se.s 
each year Avho drop ont at the end of the linst or second sinnostcr 
because they fail in the course aiul cannot d<i tlu! work, That 
this regularly occurs is shown by the fact tliat the voUintaiy 
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motor ability of the failures this year, of which there were 
several, was found in cveiy case to be l)elow the norm for their 
corresponding age group (compare figure G alcove). 

The detailed record for each hand and type of movement 
studied is given in table 8 , both for the group that began type¬ 
writing during the college year 1923-192-4, and also for those who 
had had three or four semesters' instruction and practice in this 
subject when the testa were given. These data suggest that the 
marked increase in voluntary motor ability possessed by the 
champion typists of the world was not produced by the practice 
in typing which these individuals had indulged in but that it is a 
necessary native characteristic that enables them to acquire tlic 
remarkable degree of skill which tliej'^ possess. 
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Correlation hetiveen voluntary motor abililij and cihilitif lo. 
learn lypeKriling 

In order to soenre data Hint would llirow still [urthor light 
on the im|)orL;uieo of llio factor of voliiiitaiy motor control for 
the acfiiiisition of skill in tyjiing, ii stud^'^ was made to clotenninc 
whether the students studying typewriting in the school of 
coimiunee and liniuieo and iiossessing the highest grades of 
A’oliintin’y motor confrol wore actually advancing jnoro rapidly 
in lenmiiig this sidrjocL than were those who had made the lowest 
rnUngs on the motor ability tests. In other words are those 
who inudi5 tlie highest ratings on tlic motor ability tests the 
best typists and adjudged to bo the ino.st rapid learners of this 
ni't by their toaoherK? 

Fifty-five, students studying typewriting at Indiana University 
the first semoftter continued the study throughout the year and 
were ranked by their toaclicr on tlic basis of ability to learn type¬ 
writing near tho clo.se of the year and these ratings compared 
with tho scores made on tlic motor aliility tests. These compari¬ 
sons gavn us tlio folloiving re.sTill.s. TJic 22 .stnclent.s ranked 
perior and very superior in this regard made an average of 31,3 
strokes for each hand in five seconds on the motor ability tests, or 
(5.3 strokes per second. The 17 students ranked good by their 
tcaelier averaged 31 strokes in five seconds or G,2 strokes per 
second, Tlie learners rated poor in al)ility to learn typewriting 
made an average of only 29.1 strokes Cor each hand or 5.8 
strokes per second. It is also noteworthy that all the stuclcuts 
rated voiy sujicrior and superior in ability to learn this subject 
all earned A's and B'.s on their semester's work in typewriting. 
Tliosc who were judged poor in ability to learn tliLs subject 
made grades of P or F, D being the lowest passing grade and F 
moaning a failure in the course. 

These grades were iinidc up frota their tndivldufil record sheets for 
the scine.sLcr to sho^Y their real progress in learning to typewrite. The 
ninkiiiga in aliility lo Iciirn wxtd made independently of a knowledge 
of tljose grades. 
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S. Corrdotmi balwccn volmlar^ motor ahililij and scnmict 
(/rorfcs i» Wtc iy^c\vriiiii{} course 

If we compare the riitinga made on (lie motor ability tests 
with the acincatcr gradea inado in this suliject we got a still 
closer coi'i’cliitiou between ability to learu tyiicwritiug and the 
volimtoi’y motor ability of these leaniers. In pvacticcilly every 
individnid case Uiose given a tcnii murk of A made a higher 
rating on the motor uhility teals than did those earning a mark 
of B, Those earning B for their scinoslcr’a work made a 
higher rating on the motor ability tests than did those onrning 
a C, and the latter a liiglicr rating than tlioso wlio failed in the 
course. These data are shown in tulilo 0 below. 
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4. Ability to learn. lypcwrilinQ oj Ike i'hn/enls who ranked 
highest and lowest on the voluntari/ 7nolor ahilily tests 

The above' results are further strengthened by a study of the 
success made in feorninp typewriting by the indivichial students 
who ranked farthest above and farthest below their respeeUve 
age norms on the motor ability tests. Theformerwero, regularly 
rated superior and very supeinor in ability to learn typewriting, 
by their teacher. They also made a superior grade in this 
subject throughout the college year. The latter were rated 
“poor” in ability to learn this subject and either failed in the 
course or made a very low mark for the semestov as tlic follow¬ 
ing record for the three lowest and the four highc-st cases ajnong 
these 55 students show. 
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V. SUMMARY or ITNUINGS AND DISCUSSION OP RESULTS 

The data obtained in this study reveal the following signifi¬ 
cant facts: 

1. That the world’s clminpioii typists possess an exceptionally 
high degree of voluntary motor control and that this superiority 
holds for each of the eight .sets of voluntary muscles tested. 

2 . 'That thi.s same superiority in voluntai-y motor ability 
is found among the ex-world champion typists and was present 
among all the conlestunLa in the last International Contest 
in almost direct proportion to the skill in typing which each 
displayed. 

3. That there is a greater consistency in voluntary motor 
control among the incmbci s of tlicsc various contest groups than 
is found among unseleoted individuals of corresponding ages, 
suggesting that all individuals who do not possess such high 
degi’ccs of voluntary motor control were eliminated in previous 
contests. 

4. That the increased voluntary motor control possessed 
by these expert typists was nob developed by practice in typing 
because the group of beginners studying typewriting at Indiana 
University in 1923-1924 possess as much voluntary motor 
control as the exporionced typists in the same school. 

5. That those who possess the highest grades of voluntary 
motor control improve more rapidly in learning this art than do 
those possessing Llio lower grades of voluntary motor ability, 
shown by the fuel that they made better grades in the subject 
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[\n<l ’.vorc [idjmlKCHl by (ln'ir tcju'licr (o lio Ix'Ucr able bi pioCit 
by (.he. ini^tiau'liou ffivc'U Uu'm and by (lu*. wnrlcof tin; ('cnu'se, 

(». Tlnit (.he sliukads in (ho, lyiiowiidn};; classos who ranktiil 
failhost above Iheiv I'ospcelivc a-^o nonus in Iho uukor ability 
tests, made A’s ami ,lVs on (heir yoav’s work in this siiliject 
and were i\iilsrd by Mndr t.oai’bor (o bo sviin’vinr and very 
snjjerior in abdil}’ to learn ly])e^\l'ilill;^l while (boso who fell 
farthest below their resiHrelive mn-ins on volnnlary motor 
a))ility were rated as very iioor in ability to learn this suljjcct 
by their teacher and either failed in tlie coiirso or made the 
lowest passing marks. 

7. That llic present and e.x-world eliaiiiimm Ly[)ist.s pos.scss 
an inui.sual amount of voluntary motor coiilrol in Llie forearm, 
shoulders, and left band and arm. 

We may conclude that the tyi)e of voluntary motor control 
called for by the motor alhlity tests used in Lhe.sc experiments 
is an essential characteristic for attaiiiiuK (-lie hii^host levels 
of skill in typing. Also tliat (hese tests mip;h( lie used to .select 
sulijccts for the special schools which se.ek to de.velop and train 
speed operators, and by tcaehevs to select learners far (his 
subject who would Kneeeed in learning the art, and to reject 
those who would fail to proht hy the iuslriietion fiiven. It would 
be easy to establislr u critical score, that should be possessed by 
everyone who desires to lake u]-) slenoi'raphy and typewriting as 
a life oeeupation and by tln)sc who might attain pre-eminent 
success. 

It also is evident from our results that an unusual amount 
of volnntary motor control in the left hand and ann is needed to 
attain the highest degree of succc.ss in typing, This is indicated 
by the fact tlmt such superior control in tho loft liand and arm i.s 
present in nil iiKlividuals that liavc achieved Lire great c,«t success 
in typing and in learning to typewrite, and by tlm fact that the 
mean A'anatioii for the left hand movement,s ia lo.ss for all tliese 
conte.stanta than it i,a for the right. This .siipcrior contJ’ol in 
the loft hand is pi-obably roijuired because the prc.sont ari-angc- 
ment of the keyboard and the standard method of lingering 
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taught in tho scliools ijlnoos a greater load in typing on the left 
hand than on the right.^^ 

The tests should, therefore, prove valuable as an aid to 
giving wiser cdueational mid vocational direction to students who 
expect to make stenogi’aphy tiicir life occupation, and should 
pjove especially vahia))li) to directors of schools for speed opera¬ 
tors in selecting .subjects wiio can .snccoed and in checking up on 
the chfiractoristics that are required to further raise the world’s 
record in tliis type of skill. The first and most neccssai'y step in 
training future champions in this field is to select those who 
possess the cimi'acteri.stic9 that arc required to develop still 
higher levels of slrill than any yet attained. At present the 
divcctoi’.s of these schools cannot determine, except by actual 
trial, which of their subjects will be capable of developing tho 
higher levels of skill required to surpass the present world 
record for accuracy and speed in typing. The results of our 
experiments clearly show tliat such information might be pro¬ 
vided in pai't, at least, by the application of the motor ability testa 
used in tlic.SG oxponincnta. It is difficult to e.stimate the amount 
of waste that might be eliminated if .such mctliods of measure¬ 
ment were u-sed to select learners for this occupation and art. 

It must, however, not bo concluded fcliat a superior degree of 
voluntary motor control is the only necessary characteristic 
that a superior typist must possess. That other characteristica 
are helpful or even necessaiy is shown by the fact that bo many 
of those who rate high on an intelligence test make such eminent 
success in typing and in learning to typewrite. The task of 
typing involves much more than tho ability to initiate and 
control certain voluntary movements. Certain psychological 
functions involved in the mental control over the sequence of 
the groups of movements that must be made to write the words in 
typing seems to be an important factor in attaining tho highest 
success in typing. Such elements in a typist's sldll may perhaps 
be roughly measured by an intelligence test. But whether they 
lire or not they must, the writer believes, be reckoned with by 

E. R. HokoSj The iroprovemeiit of speed and accuracy in typo 
^vriting, Johns Hopkins Studies in Education, No. 7, pp. 20f. 
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those seeking to devoloj) future world oliiuniiioiij^ nnd by those 
desiring to devokip and aluiulanli'/e toi'ts dial, will deleiminein 
advance ii suljjeel's true riipiudly for learniuj; this art. 

Tlic fact that othor cliarao.U'njJlics iiro helpful or even 
ncoossary for atlaiuin^ thn liiKlu'.^t Icvola of iiehiovemenb iu 
IcntTiinp to tj^jittwrito Khoukl, lunvc-vor, not bo iiilowed to 
obsciU’R the importauoc t>f Iho rosiiU.s l•(‘pori^■d Jiliove, whii'li show 
that an unusual (lcj»rco of v<iluut!iry mol<n’<‘o»( vol is a ncco.ss-ary 
factor for aUainin^ tho hif'ho.sl luvols of .success in typiiu; and in 
learning to typewrite. 



TI-IE IMMl^DIATF; AND LONG-TIME EFFECTS OF 
CLASSICAL POPULAR PHONOGRAPH 
SELECTIONS 

A. R. GILLILAND A^■D II. T, MOORE 
Norlhwcslcrn Univcrsitij, DarLinoulh Cfrllcge 

An important issue before the American musical public to¬ 
day is that of classical versus popular music, In the public 
schools, where the phonograph has become a recognized part of 
educational equipment; in the home, where some form of musical 
activity is coming to bo the almost invariable rule; and even 
in the concert hail, the battle of classicism and jazz, like that 
of good and evil, is being fought daily. Extreme supporters 
of one tendency or the other tend to range themselves in oppos¬ 
ing camps, and the fight is waged on the one hand Avith the moral 
purpose of ridding American culture of an alleged curse of 
degeneracy, and on the other Avith the cheerful determination 
to make clear the meaning of freedom in a democratic society. 

The moral implications that have been road into this aesthetic 
controversy have produced more heat than light. As longas 
it remains a question of personal prejudice we shall never have a 
clear or a satisfactory solution. It remains for experimental 
psychology to make its contribution toAvard the solution of the 
problem by an analysis of some of the more important factors, 
and by an impartial statement of any general tendencies Avhich 
are to be attributed to either type of music. Here is a large, 
important, and practically une.xplored teiritoiy inviting.scienlifio 
psychology to attempt the conquest. 

The experiment here reported was suggested by the commonly 
observed fact that a piece of so-called "jazz” music ordinarily 
has a more immediate appeal to a mind that is musically 
undeveloped than does a piece of the sort that avouIcI be played 
at a symphony concert. Not only is this true, but experience 
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seems to show tlmt attempts ut (iiroct Huppi-cs.sion of jaza 
interest arc likely to have an aliortivo result. The unoonseiows 
tvonds that operate in favor of street music seem to struggle 
for cxpressiuii. Huporvisor.s t)f public sdiool music testify 
that tlie child wlio lias had pure music artificially forced on him 
will on leaving; school at once revert to the cheaper music 
that he has had to suppress. Hut the testimony of these 
.same supci-visora is unanimous that while cliililren cannot 
be driven away from cheap music they can be hired away from 
it, if only their interest in good music is developed along natural 
lines. Nothing is deader than a Inst year’s poimlar fox-trot, 
and nothing more vitally interesting than a favorite classic for 
one who enjoys good music. 

Our problem ivas to make a quantitative comparison of certain 
effects of classical and javiz tuustc after the first aiul twenty- 
fifth hearings. Wc made use of four phonograph aclcctious. 
The two representing classical music wcrearecovd of Beethoven's 
Fifth Symphony, First Movement, and one of Tschaikowsky's 
Sixth Symphony, the “Path6tique,” First Movcinonfc. Tho 
two selections representing popular or jiizy. music wore a 
fox-trot, entitled “That’s Ifc—A Pox-Trot,” and a one-stop, 
entitled "Umbrollaa to Mend.” Each trial consisted of five 
hearings of each of tho four records, and tlie complete experi¬ 
ment consisted of five trials, or twonty-five hearings. Thirty- 
five of tho 64 subjects who began the experiment were able to be 
present at every trial. 

The effect of the music wa.s recorded in five ways: 

1. A judgment of the enjoyment value of the piece, recorded 
as an estimate on a scale of ten points. 

2 . A record of the speed of tapping in a thirty second trial 
before and after the hearing of the music. 

3. A record of strength of grip before and after the music. 

4. A record of the pulse beat under ordinary conditions and 
during the mu.sic. 

5. A photograph showing the facial expression while the 
music was being heard. 

The initial familiarity of the two types of music was practically 
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the slunc, ns oiil y 3 of tlio. siiljjccls rciiiombcrccl cvev having heard 
cither of the tAVo classieiil pieces, {iiul only 4 of them felt that 
there was imyLluiig familiar about either of the two jazz 
selections. 

The accompanying table gives the complete data for each of 
the 35 subjocLs for the first anti last effects of the four selections, 
The records arc tabulated in the order that the pieces were always 
heard, namely, Beethoven, T.schaikow.sky, fox-trot, one-step. 
The first four columns following the initials of the subject give 
his rccorils after the first hearing. The last four columns 
give tlic correspouding records after the twenty-fifth hearing. 
Column 1 gives the (uijoymcnt value of a piece after the first 
hearing; column 5 the enjoyment value after the last hearing. 
Column 2 give.s the tapping record immediately after the first 
hearing; column(i the corresponding record after the last hearing, 
Similarly, columns 3 and 7 give tlic first and last rccorcls of 
strength of grip; and columns 4 and 8 the first and last records 
of tlic pulse. TJic iihotographs following the tables give the 
first and last facia! cxi)re.ssions of the subjects for botli the classic 
and the jazz music. 

If now we CNaniinc the averages of first records at tho end of 
the table, we find that Beethoven witii 5.88 and Tschaikowsky 
with 5.00 out of a po.ssiblc ten points have an initial advantage 
in enjoyment value over tlic fo.v-trot with 5.00 and the one- 
step w'ith 4,37, I'he two classical pieces arc thus ranked about 
22 per cent higher at tlic outset by this particular group of 
subjects. By the end of tlio twenty-fifth hearing this difference 
had risen to 3S per cent, as the Beethoven rating had risen to 
6.09, and the Tschaikowsky rating to 0.94, while tlic jazz 
ranks had remained practically constant. 

The initial tapping record after hearing Beethoven wa.s 207.3, 
and after Tschaikowsky wa.s 208.7, an average of 208 tap.s per 
thirty seconds. The average of tho tivo popular pieces was 211 
taps, three move than for the classical music. For the 51 sub¬ 
jects wiio began the experiment there ivas an initial difference 
of 0 taps in favor of the popular music. At the end of twenty- 
five liearings this dilTerencc had almost entirely disappeared, 
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TABLE 1—C'on/intMd 
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TASLIS 1—Conftiiunf 


NAUr, 

pinaT itEconm 

LA.ST llECOBUa 

Urtnk 

Tnp- 

ping 

Grip 

Pulao 

Ra.nk 

T;.p- 

plllB 

Grip 

Pulse 


7 

202 

50 

73 

0 

215 

67 

GO 

l-I. N. 

5 

207 

52 

70 

8 

202 

50 

70 

2 

217 

49 

79 

7 

200 

68 



3 

207 

5d 

78 

7 

206 

63 

78 


4 


57 

60 

G 

227 

66 

75 


5 


68 

00 

7 

225 

55 

74 


3 


58J 

61 

5 

212 

49 

88 


4 


55 

60 

4 

215 

60} 

68 


3 

197 

38. 

74 

6 

185 

30} 

07 


8 

185 

36 

79 

6 

105 

40 

72 


mm 

202 

40 

80 

4 

109 

27} 

68 


B 

174 

38 

75 

4 

180 

35 

73 


0 


65 

80 

6 • 

232 

56 

85 


0 


58} 

S3 

7 

235 

55} 

80 


4 


56 

83 

6 

241 

55} 

80 


8 


55} 

84 

C 

247 

60 

83 


7 

2H 

48 

73 

6 

224 

49 

73 


8 

208 

48 

GO 

10 

201 

40 

7C 


6 

213 

48 

78 

7 

210 

47 

78 


3 

211 

51 

60 

3 

221 

40} 

8L 


0 

223 



0 

253 

55} 

62 

H. P. 

7 

238 



8 

241 

54} 

56 

5 

246 



4 

250 

67} 

55 


4 

263 



3 

241 

55 

55 


8 

216 


87 

6 

225 

73} 


D. S. 

8 

207 

70 

61 

9 

231 

75 

77 

0 

216 

67 

80 

7 

227 

75} 

77 


i 9 

221 

66 

81 

9 

23S 

74} 

70 


f 8 

225 

71 


8 

220 

08 

76 


D 


78} 

80 

7 

227 

72 

76 




70} 

85 

G 

244 

77 

77 


li 0 

1 228 

80 

84 

0 

230 

75 

77 
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TAIIIJJ I —Ciiurludfd 



KlIIST III.COIID'I 



It.'Ulk 

Tiip- 

piiir. 

drip 

I’lllKe 

Itiuik 

Tni>- 

(irip 

I'ulso 


3 

174 

48 

8(1 

5 

209 

481 

83 

11 JI. 

3 

170 

49J 

81 

4 

208 

50 

83 



IRf) 

51 

83 

3 

20() 

161 

81 

, 

7 

201 

50 

70 

4 

201 

•1(H 

82 


2 


53 

69 

0 

20S 

■IC 

82 

0 . s. 

5 


51 

73 

7 

I!).'! 

-13 

7!) 

0 


55 

76 

4 

184 

-18 

79 


4 


51 

74 

8 

184 

•1() 

80 


6 

231 

59 

81 

4 


()!) 

88 

J. w. 

3 

222 

5(i 

82 

4 


58 

80 

H 

210 

G3 


a 


581 

85 

1 

g 

187 

62' 

87 

7 


.51) 

8S 


5.88 

m 

53.4 

73.8 

G.Ol) 

216.4 

55.4 

74.5 

Avei'ftge. ' 

5,CO 

208.7 

Bflil 

73.0 

0.04 

212.,S 

50.5 

73. G 

5.W> 

212.S 

.51.5) 

76.C 

4.91 

2K1.3 

5,5.9 

75,8 


4.37 

HI 

64.,5 

75.7 


216. ( 

.54,0 

70.1 


The records of tiic sti-ength of grip, iiidicatcfl in llic tliird und 
seventh columiiH tell very much the same story as the tapping 
test. At first there is a difference of 1 kgjn. or about 2 per cent 
in favor of the effect of jazz on this type of muscular performance. 
The difference was ns mucli ns 3.3 per cent for tlic original 
54 subjects. But the column 7 record shows that twenty-five 
repetitions had eliminated this initial difference, and had even 
left a slight advantage in favor of the classical selections, A 
test of steadiness given witli a Biyan tracing board and an 
electric SQUuder resulted in initial scores of 7.6 aud 7.0 for the 
original 54 subjects as they listened to the classical selections. 
The scores of these same subjects were better by 8 per cent when 
the jazz music was playing. As this tOvSt could be given only at 
the beginning of the expemnent, no data appear under tliis head 
in the table, but it gave fiirtlier evidence of a elefinilo initial 
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advantage in motor innei*vntion resulting from the hearing of 
jazz music. Presumably the effect of constant repetition would 
have been to greatly reduce this difference. 

The records in columns 4 and 8 sliow that the first hearing of a 
jazz selection gives the pul-sc 2.5 more beats per minute than 
does the firsthcaringof a classical selection. And this difference, 
curiously enough, seems not to disappear with the repetition of 
the selection. 

The last comparison was tliat of the effects of the two lands 
of music on facial expression and bodily posture. Small groups 
of subjects were photogi-aplied while listening to each of the 
four selection.^, and were told to give their attention to the music 
unmindful as far as possible of the fact that they were being 
photographed. The first two photogi'aphs show pictures of two 
groups as they listened for tire first time to the two classical 
selections. The next two show the same persona listening 
for the first time to the two jazz records- Exact quantitative 
comparison is impossible hcre^ but a close inspection of the 
photographs reveals some interesting contrasts of attitude. 
In ILstcning to the unfamiliar classical music there is distinctly 
more tendency to lower the head, to avert the gaze, and to 
assume a slightly puzzled, uncomprehending expression. There 
is also considerably less tendency toward smiling lines about 
the mouth. A comparison of the last two sets of photographs 
presents quite a different contrast. Again we have two identical 
groups of subjects, but photographed in this case while listening 
for the twenty-fifth time. Note the greater erectness of posture, 
the greater directness of gaze, and otliei' subtler evidences of 
interest are definitely in favor of the classical records. So far 
as the photographic evidence goes it tends to show that familiari¬ 
zation with classical music produces an attitude favorable to 
the best type of morale, whereas familiarization with jazz makes 
for a listless attitude. Briefly, the question raised by the camera 
in regard to music is whether it is belter to go from a condition 
of puzzled strain to one of alert attention or from one of compre¬ 
hending levity to one of bored listlessness. The question is a 
pointed one as regards phonogi*aph records, for repetition is the 
inevitable rule with cveiything pertaining to the phonograph. 
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con(;IjUsions 

The data hern presented tend to show llmt an unsoiccted 
gi’onp of college wiflcrgradiiates inelinoa to prefer Oic l)cst clas¬ 
sical music to the avemKC jii'/zacUiclion. And this preference in¬ 
creases rapidly as the two types of soloet-inn arc- repeated iiRuin 
and again, IiKlc.ed the. experiment was serimisly endangered 
at one time hy repeated threats of a few of the suhjeets that they 
would break the jaza records if (hey were to he required to 
listen to thciin many more time.s. It is not, however, ko evident 
tli.at the Ivvonty-dve henrinp;.s iiindo llic grnup a.s a wliolc love 
jazz less, but ratJier that it made Hiein love Bcetliovoii and 
Tschaikowsky more. 

.7az:i records evidence their pcciiHnrfitncRS for dancing l)y the 
gi'catcr motor innen’atioD which they occasion, and by the more 
rapid pnlsc count that accompanies them. They also inspire a 
becoming levity of coimtcnanec most favoi-a])le to certain types 
of social occasion. But repetition is decidedly more favorable 
to the classical selection, whether wc approach the comparison 
from the standpoint of cnjoyiaont, of motor iunorvation, or of 
facial expression. 

Two educational conclu-sions seem to ho implied hy our rcsulls. 
The first is that .since the strongly mnrknd rliyilun of streeb 
jnusic has such an imincdinto .stiiniilnbing valuo, it i,s iniporLanb 
to select as our first music for the child or the musically imma¬ 
ture pieces that have a strongly marked rhythm, as well as me¬ 
lodic, harmonic, or structural merit. It is the rhythm thatnuU 
first get the child's spontaneous attention, and the other luvisical 
values will gradually unfold themselves to him as he hears the 
selection repeatedly. The second conclusion is that since good 
music apparently fccucla to develop interest wlreii it is heard 
repeatedly with an luiprejudiced mind, it is important not to 
inject any moral coiitrovc5r.5y into the matter of appreciating 
music, If a boy is faced with a piece of elas,sical mu,sic that i,s 
slightly beyond his comprehension, and told Unit miles,s he 
enjoys it there is sonactlimg wrong willi him, he may easily set 
up defense mechanisms against all cla.ssica] mu.sic. But though 
we may find that it docs not pay to take a moralizing attitude 
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in the teaching of good music, we should not lose sight of the 
ultimate fact suggested by our photographs, that the apprecia¬ 
tion of good music does tend to make for improved morale. The 
great seriousneBS with which the Gormans took their group 
music was the occasion of much amused comment during the 
early months of the war; but one can hardly question now 
that music was used to better psychological effect by them than 
by either the French or the Bpitish. And the r6Ie of music in 
in time of war has after all much in common with its r61e in 
time of peace. Seriousness of mind in crowds is a rare phenom¬ 
enon without the aid of music, and it is becoming increasingly 
evident that serious crowd purpose are as insistently needed at 
present as they were even in Augi^t, 1914. 

The superficial commercial argument from our data might 
perhaps be that it would be of more profit to the manufacturer 
of records to put his main emphasis on the type of selection 
for which the appeal will shortly decline, in the hope that new 
curiosity for other pieces may keep up the most fiontinuous kind 
of demand. Against this stands the consideration that the 
purchaser who has grown fond of a classical selection will 
pay much more for the record that he so strongly desires; and 
the further consideration that the man who has found durable 
pleasures in the field of phonograph music is likely to be more 
curious about exploring the whole field further. The influence 
of fashion in musical tastes is undoubtedly a great factor in 
altering temporarily the enjoyment values of certain kinds of 
pieces, but inasmuch as all fashions ore temporary, we may 
fairly assume that the progress of enjoyment as described in a 
laboratory experiment is characteristic of the long-run effects 
on music from decade to decade. We may infer then that the 
manufacturer who expects to develop a steady, regular trade, 
in which he will supply the highest grade of wovlonanship is 
more justified in selecting dossical music for the reason that 
these records will continue to make their appeal, and hence 
will constantly tempt the purdiaaer to explore new possibilities 
in the field. 
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GLADYS AI. LOWK, AIVRA il. SUIAn^EIUl and MIRIAM W. \YOOD 
Jwhje Balcir I'oiindalion, Ifodoii, Miistidchiselt.s 

The paiiciby of adequato iiorin-s for Llie Ucaly-Eoriiiild Coii- 
atrucbiouTcsts A andB siiinlatcd further rcsenreh and standard- 
imtion, resulting in tins article. Fifteen liundrod ninety-six 
records taken from the files of the Judge Baker Foundation form 
the basis of this stuily. 

Construction Test A was described by its origimitors, Dr. 
William Healy and Dr. Grace hi. Feriuilcl a.s ff)llo\v.s; "This 
test brings out preception of rclalion.ship of form and /il.so tlic 
individual nictliod of mental procedure for the given task— 
particularly his ability to profit by the exporionee of repeated 
trials in contradistinction to the peculiar repetition of iinpo.ssi- 
bilifcies characteristic of the sub-normal and fecble-inindcd 
group. The scoring recommended by Ilealy and Fcrnald 
involves four points: (1) time, (inability to solve test at cud 
of five miniite.s being recorded as failiiro)^, (2) number of inovc.s 
made, (3) number of impossible moves, and (4) repetitions of 
such impossibilities. In their original article, KcalyandFcrimld 
added that "the ability to profit by the experiences of trial 
and success or failure is so important, that for its estimation it 
seemed distinctly worth while adding a somewhat harder task 
of the type of Test III (i,e., Com traction Test A). 3Vlieu the 

Kcaly, W,, and Female!, G. M,, Tests of pr-actioal mental classi¬ 
fication. Paychol, Monograph, vol. XIII, no, 2. Roview I’uli, Go., 
March 1911, p. 15. 

* Originally tlio time limit was ten minutca, The prcscut time limit 
five miniitca is a nmdificQtioti based on the oxporicncG of tlio Directors 
of the Judge lUkev FoMUtlatiou, 
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performance has been remarkably good in Test III we have 
occasionally felt sure that it was partly due to chance and so 
wished to cany the investigation further on this point.A 
more complex test was evolved, namely, Construction Test B. 
This is prc.sented in the some manner as Construction A, and 
the time and the actual placings of each piece arc recorded. 

As far a.s the writers know there have been up to date ten 
attempts at standardization of Construction Test A, and four 
of Construction Teat B. The following paragraphs contain a 
short summary anfl critical analysis of eacli. 

The study of Dr. Clara Schmitt in 1915 constitutes the first 
real attempt to standardize the tests.* She tested approximately 
150 cliildreii in the first six gi’ades of a private .school. The 
results are exprcs.scd mainly intci-ms of the method the children 
used in solving tliis test, i.e., planned, trial and error, and chance 
which classification leaves much to the subjective judgment 
of the examiner. Wc feel that this study was invalidated by 
the utilization of a small, highly selected group, and the presen¬ 
tation of the rc.sults in a form so complicated and obscure as 
to offer no Ijasis for comparison. 

In the same year, Dr. Gci’tmde Hall standardized the tests 
from the performance of 180 children ranging in ago from seven 
to twelve years.'' She concludes that Construction A is a test 
for nine-ycar-oklsj since no greater proficiency is attained at 
higher leveLs; and that Construction B is a test for eleven- 
ycar-okls for the same reason. It is noteworthy that she 
ignores the average time of successes and regards only the 
percentage of decrease in failure. Moreover, the testing of 
only 30 children at each level presents an insecure basis for 
generalizations. 

Hcaly, W., Qiicl Fernald, G. M., op. oit., p. IG. 

^Schmitt, C., Staodaedisotion of tests for defective children. 
Psycliol. Monograph., vol. XIX, no. 3, Psychol. Review Co., Pennsyl¬ 
vania, July, lf)15, pp. 93-100. 

G., Eleven maulftl tests standordized. Eugenics and social 
Welfare Riil., no, 5. Slate Board of Charities, New York, 1915, pp, 
26-41. 
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We need not discuss in detnil the study of Construction A 
by Bruckner and Kinfi/ sineo tlro.y lei'ard it as a learning test, 
a use for whicli it is not inleiu!e<l, as is pointed out by Dr. 
Augusta F. Broimcr iii air article publislioil a few months later.'* 
She presents norms oljlainod from t(‘,sting -VM children of “good 
innate al)ility” from cloven to savontoon yoar.s of ago. We 
feel that Dr. Bronner's norma, like IhoHO of Dr. .Schmitf,, do not 
icprcaent the novinal \wrf«rn\tvnee of tlu' iwvvivgo cUikl. Both 
Dr. Bronner and Dr. Schmitt worked with groups too small 
to warrant reliable conelusions, Furtlierniore, tliey used groups 
too highly selected, Dr, SchmiLt'.s from a soeial aiandpoinb 
and Dr. Bronnor'e from the point of view of mciitallly. It is 
to be noted that by selecting only those of good innate aljility, 
not only the feeble-minded, but also the dull uoviiuils are 
eliminated, 

Pintnor and Paterson,® on the oilier hand, have tij'ji’jDd the 
scale in the opposite direction. They profe.s.s to deal with an 
absolutely unselectcd group and in accordance with this princi¬ 
ple, have included both the feeble-minded and the superior 
ehildreu. Of course, if tlicre were an equal uuiuber of each, 
their contention would be souml. However, since their rela¬ 
tively small group of subjects is rccvuitecl entirely from tire public 
schools, it is likely that the fifteen- and .sixteen-yciir-olds, at 
least, are feeble-minded. Tlicreforo at these agc.s tlic feclde- 
minded would certainly ovcr-balnucc the superior group. 
Apart from the methods the results tliemselvcs do not vseem to us 
to warrant their implicit conclusion that this is an age level test. 

Both Kuhlman® and Tcrnaan*® in their revisions of the Binefc 
Simon Scale place Construction A at the ten-year level. It is 

^Bruckner, L., and King, J., A study of the l''ernnld Form Board- 
Psychol, Clinic, vol, IX, no. 9, February, 1916, pp. 210-257. 

^ Bvonner, A. P., "Conalruction Tost A." of the Healy-Pernald Series. 
Psychol Clinic, vol. X, no. 2, April, 1910, pp. 4-4-1. 

® Pintner, R., and Pateifioii, D.G., op. cLt., pp. 4.‘l-5.1 and 122-120. 

® ICuhlmann, F., A roviaion of the Binefc-Simon ayatom for moaauting 
mtelligence of children. Journal of Psycho-Asllicnics, Monograph 
Supplements, vol. I, no. 1., SepLember, 1912, pp. 33-4‘l. 

>“Terman, L. M., The Mcasuvunvont of Intelligcnco, Houghton 
Mifllin Co.,Boaton, 191C, pp, 278-^50. 
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impossil)lc to ovaliMif.e llieir clociKioii, since they submit none 
o! tijo data from n’liiclj tlioy' thpir eoneJiisions. Moreover, 
they tlcpart from Lliu uHUul procedure iu iiltei-ing the time limit 
ftiul using it as a learinrig test. On the other hand, Knox“ 
places the test iit llic {Ught-j'car level, since 50 per cent of his 
eiglit-yoar-olclH accomplished the tusk within five miiiutos, 

Another special study is that of Dr. J. Wcidcnsall/- who stand¬ 
ardized thf] test.s for SS adult dclinqueut women. In cstnblisli- 
ing norms based on tlic ])crforinance of adult subjects alone, 
she clearly intimates that she does not consider Construction 
Te.sts A and B age-level tests. 

A recent contribution is the study ofDcwGy,Child.sand Ruml.” 
They used for tlieir .subjects JewLsh children from the New York 
City public schools. They counted only successes, usedatirne 
h'lii/t of oigiit minutes, /or which they had no precedent, and 
olimiiiatcd the fecble-iniiuled without considering the superior. 
They cx[)iicitly state that their norms can be used only in 
reference to racial groups and do not apply to the average 
American child. 

The 159G records used in this study have been gathered over a 
period of six years from children studied irrespective of age, 
race or nationality. While tliis group contains many cases 
referred for educational and vocational advice, it is true that tho 
majority j.s rccrultcfl from the ranks of juvenile delinquents. 
However, we feel that they represent a diverse and heterogene¬ 
ous group, and not tho ordinary court offender. This is largely 
due to the fact that in Boston, childi'en are apprehended for 
very slight offenses and that they come frorn all social strata. 
Desiring norms applicable to the children of the average com¬ 
munity, ive eliminated 102 superior and 158 definitely feeblc- 

'* luiox, II. j A acale based on the work at Ellis Island, for estimating 
mental defect. Jour, of Amer. Med. Assoc., vol. LXII, March 7, 191-1, 
pp. 741-717. 

WeiclciiBiill, J. W., The Mentality of the Criminal Woman, Warwick 
and York, JJaltimoic, 1010, pp. 214 - 221 . 

’■'Dewey, E,, Childs, E., and Ruml, 13., Methods and Results of 
TosLiHg fichciol CJ>i)drcii, 35. P. Dutton & Co,, New York, 1020. 
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iiiiiuled. Tlic decision in (3;icli case was l)as(!(l on Llio I.Q. ob¬ 
tained from the Stanford Revision of tlui JiineL Simon Hcnlcj i.c., 
in accordance with the Tennan cUvssilicnliou, we eliminated as 
feeble-minded those willi I.Q's hr'low 70, as superior those with 
LQ’s 110 and above. In order to iiiHiire, further, a repro.senta- 
tivc performance nil failures >Yere included. In nil of the cases 
wc present, the oriKiual instructions have been followed with the 
exception of the substitution ol a hve-ininute lime liniit. 

Fi'om the following tables it can be seen Hint the agon range 
from nine throv\gh seventeen. Only at the i\inc-yeav level are 
the uumbors too siniiU to he eonsiilernd wholly roUahlc. Dis¬ 
tributions arc given in tcj-ins of botli time and movc.s, 

In opposition to some earlier investigators \vc arc forced 
to conclude that neither Construction A iior Construction B, 
is an ago level test. A mere glance at tlic tables confirms 
this point. In no case is tlie elmngo in tlic median from age to 
age sufficient to justify the assumption that it is an age-level 
test. 

In several instauce.s, the difference in the lime score.s from 
year to year is not more than three or four seconds, While 
others have felt this sufficient to (Ufl’crcutiatc perforiuauces 
according to age, wc believe it altogolher loo sliglit to warrant 
such a conclusion. For example, is it reasonable that 44 .seconds 
should represent the median performance of a t/aVtcen-year 
child and 40 seconds that of a, fourleen-yciXT old on Coiustruction 
A? (see table 2). Of course, it is true that this same table 
shows a decrease of 18 seconds between tho elevon-and twelve- 
year medians. However, in view of the former example, cou- 
firmed by many other instance,s, we feel that this cliange is 
an unreliable indication of year to year difference in ability. 
In noting the medians on Construction B (see tables 3 and 4), 
it is evident that here also the decrease in moves and seconds is 
neither uniform nor consistent, The results on this te.st are 
even more irregular. For instance, it may be noted that from 
eleven to seventeen the 75 perceiitLlca for moves fall only l3 
moves. The 90 and 10 percentiles were also obtained in the 
effort to ascertain whether in tho upper and lower ranges the ago 
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performances were more significant. The differences were 
practically negligible. In the 90 percentiles on Constructon B 
there is an irregular increase and decrease in time from eleven 
through seventeen years. For moves there is a decrease of 
only 1. At all ages, the 10percentiles failed to complete the test. 

In view of these findings, we can only conclude that Con¬ 
struction A and B test special abilities. We can find no basis 
for getting forth norms for average performances from year to 
year. Somewhat contrary to subjective impressions, the girls 
do as well os the boys, There is, therefore, no basis for differen¬ 
tiation in terms of sex. 

So far, wc have dealt with the results only from a negative 
aspect. Positively, there is a definite, wide range within the 
limits of which the performance of tlie normal child must fall. 
It may be seen from the tables, that the median performance 
on Construction A is from <S to ;85 moves and 18 to OJj. seconds. 
Again, the median performajice on Construction B is from 17 
to 33 moves, and 80 to 226 seconds, Performances below 
this arc decidedly poor, and above this, decidedly good. Here, 
as in any other test, whether age-level or not, the older children 
should approximate the higher levels of attainment, 
Whereas the performances, as illustrated above, do not show a 
steady improvement from nine to seventeen years, still there 
is certainly an accretion of ability at the higher levels. Thi,s 
is clearly shown in our distribution tables. Thus we are able to 
gauge, more or less accurately, average performances. 

It is interesting to note that Dr. Bronner at a much earlier 
date and on the basis of much smaller numbers, arrived at the 
conclusions which we now feel are entirely justified. In the 
words of her final paragraph: 

From the above, it would accm clear that '‘Construction—A” ia not 
a good test for determining general intelligence or for placement at some 
epeoific nge-levcl. Rather, it afTords an opportunity of testing the sub¬ 
ject’s ability to solve a particular kind of problem, namely, one that 
involves perception of relationship of form. It enables one to know the 
subject’s reactions in a particular kind of situation, to find the method 
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used in n soUilion, tind the ability to profit l>y Iho nxpnrionci; rc|jefilcd 
triaU. Tills it doea as well fur older us for younger sulijceLa.'* 

Our own study sociiw to warrant the followitii; conclusions: 

1. Construction Testa A and B enrmob Ijc coiisidci’ed ns nge- 
Icvel tests. 

2. The test results caimot bo lUffcrcitlinlcd on the iiftsis of 
sex, 

3. Construction Tests A and B are best consicloved as tests 
of special abilities. 

4. There is a wide range within which it is safe to nssunie the 
perfornmncB of the avemge child should fall, the older children 
tending to approximate the higher level. 

5. By cQuipavison with, this range, very superior and inferior 
perforinnnccs can be readily detected. 


Bronner, A. r., op cit., p. 44. 



AN EXPERIMENT IN THE VALIDITY OF JUDGING 
HUMAN ABILITY 

A. J. SNOW 
Nofthuiestern (/mvenily 

inthoduction 

Despite the fact that it ia all-important to evaluate other 
people, moat of our every-day judgments are unconsciously 
arrived at. Nevertheless, a large number of experiments 
and many articles have demonstrated that the rating of char¬ 
acter or aptitude, if it ia to be of significance, must be done 
under controlled conditional That these conditions are not, 
at the present, available in our social and industrial institutions 
has led to the formulation of objective tests—a rating scale, 
and mental and trade teats—which when perfected may yield 
Tvitli some accuracy the desired information.'^ These two 
attempts are promising—especially the latter one. 

^ Hollingworth, Judging Human Charader, 1022; Starch, Relia¬ 
bility of grading work in mathematics, School Review, vol. 21, pp, 
264-260; Kugg, Is the rating of human character practicable? Journal 
of Educational Psychology, IfoyembeT and December, 1921, February, 
1922; Miner, Evaluation of n method of finely graduated eatimato of 
abilities, Journal of Applied Psychology, June, 1017, pp. 123-133; 
Paterson, Methods of rating human qualities, in Psychology in Busi¬ 
ness, The Annals of the American Academy of Political and Social 
nScicnce, November, 1023, pp. 81-93; Thorndike, A constant error in 
psychological rating. Journal of Applied Psychology, December, 1920, 
pp. 26-29; Kingsbury, Anolyzing ratings and training raters. Journal 
of Personnel Research, December, 1922, January, 1923, pp. 377-383. 

*Sce the following: Chapman, Trade Tesla; Link, Employment 
Psychology; Kingsbury and Kornhaueer, Psychological Tests in Busi¬ 
ness; Scott and Hayes, Sdence in Working wilh Men, Chapters 3 to 6; 
Scott and Clothier, Personnel Management, Chapters 14, IS, and IB; 
Watts, An Jnlroduclion to the Psychological Problems of Industry, 
Chapter 4. 
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Many psycholoKists believe that Uie cunent method of 
interview is iinsatLsfactoiy. To prove or disprove aclequiitcly 
sncli belief it ■would seem lo 1 )d iieeesMvry lo eonduel such an 
experimental tertt as is described below \in<lei' controlled con« 
ditions and to a rcasoiinblG degree of coinplelion, 

Six (lislrici luannRcrs of one roinpany wi'TC calhul toKoUior iukI in- 
sLniclcil Lo iht! best men from LtC individuajH, lo riink Uioni in or¬ 

der of BunDrioriLy, Thesa manngora' ulninlivrdH were idoutieal, Lheir 
indualriiil coviroiiinc’iit. was the same, ICnch of tlicni iidinitted he wua 
a good judge oC men. Yet the incouBLatcucieB were stviking, 

Excellent ngreernent was renched on npidicnnt IV. Ihit Applicant 
I, on the other hand, was runted all the way from l.f* to 11, Applicant 
V wag ranked from 3 to 28, Applicant VI from 1 to 15, A])i)licuiit XIII 
from 3 to 23, and go forth. If any one of llicec jnnniigor.g jiidgutl thegc 
36 appUcnnls well, then 5 of them judgod poorly. Yet nil Nvorc "good 
judges of men." 

Ab a matter of fact, the ekiUcil employment man ])vohivbly ia no 
better judge of men than the nvernge foreman or department head. 
The difTcrence helwceu him and the foreman is that ho icccjgtur.cg 
hig liinitationg in this I’e.gpect. (In Scott it Clothier, Vcrtiomicl Man- 
agemcnl^ A, VV. Shmv, 1023, p. 2(1. See p. 27 for table.) 

The following ejipcriment was undertaken to supply the 
ncccssavy empirical data as to ovir ability to judge by pcisonal 
interview, although it should he noted to begin with that it 
is only suggestive and not conclusive. 

For this lack of concluaivencss thor(5 are these reasons; 
first, the number of subjects is too smaU and the probability of 
a chance agreemeut of judges too great; second, tlic experi¬ 
ment deals only with the attempt to judge by interview in 
a highly spccialixecl field. In order to have a valid universal 
conclusion, a number of similar oxperimeiiis—though the num¬ 
ber need not be large—would have to be conducted in various 
represGTvtative fields of human endeavor. Wo must have 
“fair samples." Third the subjects used in this experiment 
were too heterogeneous and therefore it was easier for judgments 
to agree, Fourth, every scientific cxpeihncnl innsi be veri¬ 
fied more than once by independent workers before the con¬ 
clusions may he accepted as true. 
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PURPOSE 

As stated above, the object of this experiment was to deter¬ 
mine the relative agreement between judgments derived from 
the interview and the history blank in judging character and 
aptitude by a number of “commercially competent” judges, 

METHOD 

The Packard Motor Car Company of Chicago requested 
Prof. !D. T. Howard and myself to help them select four or 
more competent salesmen of motor trucks. A large-size 
“Want Ad” was placed in the Chicago newspapers, in re¬ 
sponse to which a great number of automobile .salesmen rcpliocl, 
Out of this large group, the “obviously unsuitable’' applicants 
on the basis of their letters were eliminated, while the re¬ 
mainder-—twelve in all—were asked to fill out the usual familiar 
“employment form” of the Packai’d Motor Car Company 
and to appear at Northwestern University for special examina¬ 
tion and interview. 

The twelve applicants selected were a heterogeneous group: 
their ages ranged from twenty-nine to forty-six; their salaries 
varied from S3000 to S7000; their years of business expericnco 
extended from four to twenty-six years; their educations ranged 
from eight years in grammar school to three years in college; 
some were of American native stock, while others were of 
Norwegian, Swedish, and German extraction, 

To this selected group the Scott Mental Alertness te,sLs were 
given as well as a number of tests designed for the selection 
of salesmen by the Carnegie Institute of Technology. These 
were given, not because of their intrinsic value, but because of 
the opportunity that they offered for further study. 

After the tests were taken the group was interviewed in¬ 
dividually by seven judges. The judges were carefully se¬ 
lected to represent the “highest" caliber of sale.s managers 
in Chicago. Three judges (A, B and C) iverc sales managers 
of automobile truck departments, representing throe different 
companie,s. One judge (D) was the president and geiicinl 
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TABLE 1 


Roling oj applicants h\j judges, their difference in ranking, consensus of 
judginents, and the ranking of applicants in special tesla 
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Average deviations of judges 
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sales manager, while another (E) was vice-president and former 
general sales manager of two higli-priccd passenger-car auto¬ 
mobile companies. The sixth judge (I') was the general sales 
manager of a national steel company. The last one (G) 
was a teacher of psychology. 

TAULE 3 


Correlalion and average difference beliocGn judges 
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TABLE 4 


Correlation and average difference of each judge with the consensus of Che 
other judges, and the average difference of each judge ivilh every one 

of the other judges 
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To each judge a private office was assigned which he was 
told to utilize as he pleased. He was advised to conduct the 
'interview as if ho were in his own office. Each judge was also 
instructed to make out a list of candidates arranged in what 
seemed to him their order of dc.sirability with reference to their 
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fitness to make good salesmen of the Packard motor truck 
in the Chicago territory. 

The applicants were permitted to enter one at a time for a 
personal interview with each of the jutlgc.s, In order to exclude 
the possibility of the ratings being iiiflueiiccd Ijy the order 
of interviews, each applicant was mssigneil the order of his 
intemew by a carefully worked out chronological syalcin with 
respect to all of the judges. The riiugc of time for individual 
inteiwiews varied from five to twenty imnutes. 

CONCnUSION.S 

1. There are the following throe alternative explanations 
of the fair agreement between the rating of the judges as to 
who were the two best and two worst candiclatcfl: First, the 
applicants presented a very heterogeneous group as to educa¬ 
tion, selling experience, and age, even though nil were of success¬ 
ful selling experience.^ Second, this fair agreement may have 
been due to chance.'* Thethird possibility is tl\at the agreement 

® Of the iwo men selected for the first two places one hinl the beat 
acrvicG record, which inforiuntion was nL that time available to the 
judges; he worked for one firm from 1001 to 1020 and for another since 
that time; the other ittna imascased an exeeptioiml record of money 
earned on commission basis. Of the two men selected for the last 
two places, one was of considerably older age than the rest of the can¬ 
didates—16; the other man's record allowed that l\o had changed posi¬ 
tions nine times between the years 1908 and 1922, This fair agreement 
of the jndgeB might well therefore have been based upon the fact that 
the judges in common—not formally but unconsciously—agree upon 
qualities which may be merely superficial signs—age, past record, etc. 
—as of primary significanGe, 

‘ That the agreement between the judges might have been lorgely 
duo to chance is indicated by the large rangj of correlation (4-0.01 to 
-fO.72) between each judge and the oonsensus of the other six judges. 
While the correlation between the seven judges is even more repre¬ 
sentative of a typical chance “spread," it varies from (—0.08 to 4-0.73), 
tending, however, more towards plus correlations, the median being 
'1-0.32, 

The probabilities are rather great for a obnneo agreement, especially 
when the group is so small and the possibility of variation so limited. 
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of the judgCH QS rcgai-ds the Iwo best and two worst candidates 
is indicative of the ability of sucli judges really to distinguish 
the best and worst applicants. 

2. While there was a fair agreement between the judges as 
to the best and worst applicants, there existed on the other 
haiul, a great difference of opinion as to the remaining places, 
which, ,of course, is what one would expect to find. In fact the 
median difference of position as determined by the votes of 
the judges was 3.11. In other words, out of twelve possible 
places the reliability of the rank so assigned to any of the can¬ 
didates varied over three places each way friyn the rank deter¬ 
mined by the consensus of opinion, or half of the possible range. 
Therefore, oven though the median correlation between each 
judge and the consensus of the other six judges was -1-0.47, this 
apparently high agreement is not a real indicator of the prac¬ 
tical profit to bo derived from the ranking of men by independent 
judges. 

3. The correlation between the ranking in tests and the con¬ 
sensus of the votes of the judges was -1-0.12, a correlation the 
lowness of which is of interest. The dominating factor in 
these experimental teste was mental alertness, and in so far 
as mental alertness may manifest iteclf in neatne.ss of dress and 
bearing, and thus become an important factor in influenc¬ 
ing the judges, one would expect a larger agreement between 
measurable alertness and the opinion of the judges. The rea¬ 
son for this discrepancy was probably due to the fact that 
one applicant, who was older than the rest, was chosen for 
•eleventh place by the judges because of his advanced age, where¬ 
as in the test he ranked third. If we sliould eliminate from, the 
group this one applicant, then tlie correlation between the tests 

The probabilities are {if)j that all judges would agree upon the one 
who should be rated as the best man; while are the probabilities 

if any one man be designated for that place; are the probabilities 

that the judges would agree with respect to every individual judged, 
and that they would agree even if the ranks for the twelve ap¬ 
plicants Were arbitrarily designated beforehand. 
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aiul tlie consensus of the votes hceoines -1-0.41. If we should 
take this highev correlation, then it iiiipcars from the correlation 
and the ohjectivo alertness tests that mental alertness as mani¬ 
fested in the dress and behavior of the aj^idicant wjus a major 
detormining factor in guiding (he oi>iidons of the judges. IIow- 
evor, it should be noted that ineni.al iihM'l.ncss may not in 
reality be a primary factor in sales ability, 

4. One of the judges was not a busiue.'^.s man. Neverthe- 
lcE:S, his jndgmonts show the same .statistical chameteristieg 
as the judgments of all the other judgo.s. One often hears 
that only sales managers in their rcfipadivc fid(h are competent 
to judge. The experiment points, Imwevov, to the fact tliat 
the experience of the individual judge—business or other-wise— 
is of no significance. Any intelligent individual is just as good— 
or ns poor—a judge by inteiwicw of potential sales ability ns 
any other man, 



CERTAIN ASPECTS OF THE SEX LIFE OF THE 
ADOLESCENT GIRL 


GERALDINE FRA.NCES SMITH 
Purdue Univeraily 

This investigation was raatle for the purpose of obtaining 
reliable information about the sex life of the adolescent girl. 
It seemed inexpedient and inadvisable to work out the investiga¬ 
tion with the high school girl hereelf, because, due to her in- 
expenence she is likely to fail in attempting introspection and 
also react unfavorably to the intimate questions which must bo 
asked. It seemed impracticable to use the questionnaire with 
the married woman for in going over her reminiscences she is 
more likely, due to new interests and attitudes, to prepare her 
replies through memories which have become colored. The 
most roliablc responses may be obtained from the college girl, 
sinoe she has already made some, more or less definite, introspec¬ 
tion of lier many experiences and is not so far removed from her 
adolescent life aa to color her recall. 

The questionnaire used was not as complete as is desirable, 
but numerous difficulties prevented a more detailed form being 
employed. Among these are: 

1. That girls are reluctant to answer questions dealing with 
personal experience. 

2. That the worldng with questionnaires is a novelty to this 
group. 

3. That they lack the experience necessary to sec the value to 
future womanhood of such a study. 

4. That there is a popular sentiment against such an under¬ 
taking; and various other minor difhculties. 

Iii order to insure truth in. the answers to the questions, a 
representative senior girl was selected fi'om each house where 
girls lived. She gave a blank to each girl, instructing her not to 
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place lior naino oti it or the nainc of the Ihuihp; Ln answer care¬ 
fully and truthfully, or make no attempt to answer the ques¬ 
tions; and then, to place the answered hlmik in an envelope, 
seal it, and return to the girl from whom it had heen reecived. 
In this way the identity of tlin rosjiondent woulil be eoiicealcd. 

From about 300 blanka giv(*u out, rcturus were veceivnil from 
177 girls. However, 0 of these liad Ixnui lUled by the,so who 
failed to understand the siguifieiiuee <if the study. Cou- 
scqucntly, those were discarded. 

The questions submitted with a suiuiiuuy of the replies to 
each are ns follows; 

1. At what age were you first iiileHJsted jii "going out’’ with l)oy(j? 

u. The rcingc wn.s from ten years to clghlccn yours, 
fi. The median cigc was tourlcvn years—20 per cent of the ruses 
chisLering at this point. The (lislribulion was very Bcnltercd 
over tlio range of ton to eighteen j-enrs. 
c. roll)' had never heen iiitere.slcd in boy.s. 

2, At what age did your parouls fust give permission for ycni to ‘'keep 

coinpuuy"? 

n. The range was from twelve yeais to twenly-lliroc ycuiis. 
b. Thu inccliaa age was sixteen j'eurs—35 |»er cent had ponnissinn 
ut this age. 

ir, Tlnvty-scven per cent were given pennission before aixtucri 
yea IS, 

th Jiloveii girls hud never received iiennission. 

3i IIiivo you ever indulged in "upooning'' or "potting"? 

Cl, Ninety-two per cent or IfiO girls had indulged. 

I», Fight per cent had never imlulgcd. 

4, lloiv old were you when you first "spooned"? 

a. The range was from twelve years to twenty-five years—however, 
only 1 case at cachextmnc. 

h. The median nge was between the ages of sixteen und ftevcntcen 
years, 

£'. With the exception of 12 girls, no one had ever "petted" until 
after tlie parents’ permission to "keep cottipiiuy" Imcl been' 
givun, 

5. WTiat actiinted you in "spooning"? (Some blanks bad aa many as 

three renaona checked, which gives a sum total of ijurcentnges 
much higher than 100.) 

}ICf Cfltll 


a. Infatuation. 52 

f>. Curiosity. 40 
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c. Dccaufic "others (lid it”. .'^0 

d. IjivcIc of courage to resist . 12 

e. Desire to please the man. 12 

/. Fear of beinR unpopular. 11 


g. Deaire to repay for money spent on good time given 
(There rvas only 1 girl who gave an alTirmative answer) 

C. Did the aiiggesfcion come from the movies? From modern litcTiV- 
turc? 

Apin’oximately 15 per cent gave aflirniativc answers tobotli of these 
questions, but these agencies seem to have had less in/luonce 
than has been popularly supposed to lie true. Other sources 
of suggestion named were "modern songs/' "inspiration/' 
"to pay a hot." 


INFlSniCNCES 

In studying tlici^e rc.su\ts I do not believe they represent a 
group of abnormal girls, but rather they are the truthful answers 
to direct personal (picstions. Four cases seemed to indicate 
neurotic individuals. This is a small number in comparison 
with the whole group, appi-oximatcly, one to eveiy hundred girls. 







STATISTICAL NOTE ON WOllK IN EMOTION 


IIELKN GENEVIEVE JEFEERiSON 
C/nu'ersily 0/ Cflli/ornia 

In reviewing the litcrnture of the quantitative emotional 
work one frequently finds interesting work wliich is marred by 
very inadequate and even faulty statistical treatment of the data. 
This may cause invalid conclusions to he drawn from the data, 
The article diaciissod below is an example of this, and since it 
has been quoted several times it seemed advisable to show that 
ft statistical analysis of the data docs not uphold the conclusions 
drawn by the author. 

Miss Mftry D. Waller published in Lancet in 1918 an article 
entitled “The emotive response of a class of 73 students in med¬ 
icine measured in correlation with llie rc.snll of a written exam¬ 
ination.’’ These 73 atuclcnt.'j were ranked according to the 
results of a one hour test in physics. Galvanoinctric records 
were obtained from these students in response to the following 
stimuli: a sharp unexpected bang, threat to burn knuckles of 
the left hand, actual burn, threat of smell, voluntary inhaling 
of smelling salts, a series of questions, arid a second unex¬ 
pected bang. 

From the data which she thus obtained Miss Waller conclucJ cs, 
“An analysis of the data brings out a correlation between the 
electrical quantities measured and the percentage number of 
examination marks. “ She bn.ses her conclusions on the following 
data. By dividing the group into half according to their 
rank in the physics test she 5nds that the group of students who 
,dicl best in physics also have on tho average a larger galvano- 
metric response. The differonces are in most cases small and 
not significant. Due to the fact that MLs.s Waller graphs tlic 
average with a connecting line .she gives an erroneous impression 
of these difTerences. To determine whether the diffcrence.s wore 
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due to chance I found <r difference. Miss Waller hag not used 
the mean for her “ average. ” It is rather difhcult to determine 
just what her averages are but they seem nearer the median. 
Since the mean would havobeenthe beat measure to use, because 
the P.E. of the mean is less than the P.E, of the median in 
data distributed as these data are, the mean is given in table 1 
rather than Miss Waller's averages. 

These differences arc not signiffcant, with the possible ex¬ 
ception of the threats. This is shown by the last column which 
^ves the number of times the second or less intelligent group 
would have a bigger emotive response if measured ten thousand 
times. 

However, a better way to determine whether there is any 
relation between two factors quantitatively measured for the 
same group of individuals is to calculate the cocfRcient of 
correlation. In order to have the correlations positive, when 
there was relationship between marlcs and electrical responses, 
the ranks in the physios test which arc from high to low in the 
paper were reversed and the coiTelationa given in table 2 were 
found. 

Since these correlations oonsistontly low we may conclude 
that the amount of the galvanometric deflection and the rank 
in the physics tost fire not correlated. 

Since rank differences between individuals in the physics 
test arc not equal, a still better treatment of the data would havo 
been to have correlated the examination marks and the gal¬ 
vanometric response to avoid the fallacy of ranking; but since 
these were not available I used the ranks and the amounts of 
deflection with the Pranzen crude score formula for correlation 
which is derived from the Pearson formula. It would also have 
been instructive to know the reliability of the examination 
marks. 

By the same formula the inter-correlations in table 3 of the 
responses to the various stimuli were found to give an index of 
the reliability of the psycho-galvanic reflex. 

That these correlations are only moderately high due to the 
fact that the stimuli are not identical is indicated by the fact 
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TABLE I 



! 


u„ 


nilTTTl- 
, tVCG 

rt 

DiFyEn- 

BNCB 

KUM- 
Di)n 
OUT OF 
. IQ.OQfl 
NEOA- 
1 TIVE 

Bang. 

12.17 

m 


1.35 

1,90 

1 2.10 

1,829 

Threat to burn. 

9.17 

US 


1 0.72 

2.27 

1 1.25 
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.■i. GO 1 

ffw/n 

5.02 1 


■nnn 

0.02 

2,332 

Threat of smell. 

5. S3 

0.60 1 

4.20 1 


1,55 1 

0.95 

514 

Smell. 

7.25 

0.63 1 


1.28 

0.30 1 

1..53 

3,995 

Queation. 

5.68 

0.75 

4.50 

0.8G 


1.14 

1,695 

Second bang. 

10.65 

1.06 




1.60 

3,694 


TABLE 2 


Rank with firat bang,.... 
Rank with threat to burn. 

Rank with burn. 

Rank with threat of smel! 

Rank with emell. 

Rank with question. 

Rank with second bang.. 


TABLE 8 


r 

Bang with threat to burn. 

0.500 



Bang with threat of smell... 






Threat to burn with burn. . 


Threat to burn with threat of smell.... 


Threat to burn with smcH.' 


Threat to burn with question... 


Burn with threat of smell. 




Burn with question .. 


Threat of smell with smell. 


Threat of smell with question.. .. 


SnrcU with que&tion .. 

^HnftiuS 

First bang with second bang. 

0.811 


0,170 

0.127 

0.021 

0,0B7 

0,004 

0.007 

0.02i 
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that where identical stimuli were used (first bang with second 
bang) there is a higher correlation. 

Miss Waller has expressed these reflexes in percentage of the 
original resistance. Since we do not know the absolute zero 
of the psycho-galvanic reflexes, which may be different for differ¬ 
ent individuals, percentages should not be used. W. W. Smith 
in his article entitled "A note on the galvanic reflex” offers a 
better method of correcting for individual differences in initial 
resistance of the skin. 

Since inadequate and faulty treatment of data can mislead 
one in interpreting the results of experiments, a thorough statisti¬ 
cal analysis of the results is essential in the study of quantitative 
emotional work as in other fields. 

I am indebted to Dr, Raymond Frenzen for helpful advice 
in the preparation of this article. 
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NOTES ON THE THEORY OF SAMPLING AND APPLE 
CATIONS IN ESTIMATES OF liiCLrAJIILITY AND 
CAUSAL INDEPENDENCE IN STATISTICAL SERIES 

HEnaEUT A. STUIiGl'lS 
Corneft Rnitcrsity 


SA?.[PLmG 

IVlieii a statistical result is htised ou oUsorvatioiis of all the 
mcmbei-s of a class there is uo question of its I’cliahility. But ifj 
mstcacl of obsciTing all, wc tnlce a part of the class, tlic question 
of reliability arises. Thus, out of many millions of a species 
we miglit obseivc 30 individuals in two organs or performances, 
obtaining a coefficient of correlation of 0.20. The series of 
measui'cmenta are primai’y statistical series, Now suppose 
that 100 such seU ol observations were mado, giving a scries of 
correlntion coefficients. This scrie.s would lie an ornpirical 
aecondary scric.s, made up of results from the .several priniary 
seriCiS. 

In practice the properties of such a aecoiidavy Hcriea are 
Gstunated from a single primary aeries. The gva\di of a 
secondary scries is, at least approximately, a Gniis.sian fre¬ 
quency curve, and N called a curve of sampling. The standard 
deviation of the frequency cuive of sampling, given by the 
appropriate formula in each kind of problem, is called the 
standard fluctuation of sampling of tho statistical determiiva- 
tion. 

The "true’^ value of the statistical result for the whole class, 
supposedly ascertainable by obsemtion, may be regarded as a 
force which draws the result of the single sample scries towards 
itself. This force is approximately measured by the observed 
statistical result. The opposing, scattering tendency is the 
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chance variability of the sample aeries. If several samples were 
actually observed their results would play around the true 
value, showing the effect of chance. The standard fluctuation 
of sampling of the statistical result is an approximate measure 
of this scattering tendenegr. Or, more accurately expressed, 
the ratio of these two values is a measure of the relative magni¬ 
tude of the two "forces.” 


RELIABILITY 

If a statistical result is represented by R, and its standard 
fluctuation of sampling by Fj the relative strength of the 
centering and scattering tendencies k some function of the 
ratio R/F. For example, the stwdard fluctuation of sampling 
of the correlation coeflicient mentioned in the first paragraph, 
obtained by Pearson's formula, is 0.16, and the ratio of the 
coefficient, 0.20, to its standard fluctuation of sampling is 1.25. 
Two ways of using this to estimate the reliability of the result 
obtained are the area method and the ordinate method. The 
area method considers the particular ratio as a point of division 
between two intervals, and compares the probability of the 
true value being in one interval with the probability of its being 
in the other. By the area method the answer in the above 
problem is that the odds are 3.8 that the true coefficient of 
correlation is between 0 and 0.20, to 1 that it is negatived 

In the ordinate method a comparison is made between the 
probability that the particular result is the true value and the 
probability that zero is the true value. The probability of 
zero being the true value is thus employed as a standard in all 
estimates of relialDility by this method, and the particular value 
of the statistical result is used, apart from all ranges of value. 
In the above problem the ordinate method can be used to obtain 

* Among many examples of the use of the area method ace: 

Thorndike, E. L., Theory of Mental and Social Measurements, p. 137. 

Yule, G. U., Theory of Statistics, p. 311. 

Davenport, C, B,, Statistical Methods, p. 14. 

Ozuber, E., Wahrscheinlichkeitsrechnuug, vol. I, p, 273 (p. 232 in 
the one volume edition). 
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an index of reliabilifiy of 0.08 for the oLserverl coc/Ficicnt of 
correlation. This index of reliability is computed ns follows: 
If y is the ordinate, coiTesponding to an ai>sci.SHa of the curve of 
sampling 1,25 tiine.s Hie standard HiictunLinii of sampling, it 
represents the pi'oJxibiiity that zero i.s the true value of the 
coefRcient. Then if is the modal ordinate of the curve of 
sampUng, it icpvcsonts the probability that the observed value 
is tlio true one. Then the index of reUabilitj'^ is given by 

yo 

This index of reliability varies from —1 for unreliable results, 
through 0 as a neutral point, to -|-1 for reliable results. 

CAUSALITV® 

It is often desirable to test the causal homogeneity or hetero¬ 
geneity of two statistical series. Either the area or the ordinate 
method may be used, n-nd the estimate of Jiomogcncity or 
heterogeneity may be expressed in n variety of ways. For 
instance, an index may be made which will vary from minus 
one for perfect heterogeneity, or causal indopondonco in ab 
least one condition, to plus one for perfect caii.sal homogeneity. 
If D is the differencG between the statistical results of the two 
series, and F its standard Auctuatioii of sampling, there is a 
certain ordinate y of tire curve of sampling of D, corresponding 
to the ratio D/F. Using the ratio of this ordinate to the modal 
ordinate of the curve of sampling, yo, the index of huniogencity- 
heterogeneity is given by 


H = 2 - - 1 

For other needs and conditions other indices may be devised. 

® A table of values of y/yo is given in Davenport, op, cit., p, 118. 

“ For a discussion of this problem from a dilTerent angle .sec Boring, 
E. J.j On the comi>utation of the probable oorrccttiesB of DiiTcrencoa. 
Amer. Jour. Psychol., July, 1917, vol. XXVIII, pp, 451-459, I am 
greatly iiirlcbled to Professor Boring for his kindness in reading my 
manuscripts, and for lus friendly and constructive criticism. 



A TIP ON MANAGING PEOPLE 

JiVY REAM 

Mulual Benefit Life Insurance Company, Newark, New Jersey 

entered this office as a dork fifteen years ago. Today 
I am still a clerk. I feel sure my work is satisfactory because 
I am never called down. But if there is something wrong 
with me, I want to know what it is; because I want to get 
ahead,” 

How many times this plea for advancement is made in every 
large oflicel 

In this particular ease, the boss was quite sympathetic and 
willing to give the unfortunate man a chance. When asked 
to make a suggestion the derk was ready. 

“I should like to be made a Section Head responsible for 
getting ready the figures on which the weekly reports arc based. 
I would need three clerks as assistants who would be under my 
authority.” 

But in assigning derks to the new section trouble began. 
The ambitious clerk protested: “Oh, I could not use Miss B.” 

“Why? Is she not capable?” 

“Yes, she is capable, but she is so stubborn. If I point out a 
mistake she has made, she always gets sore. And too, I n’oiilcl 
rather have someone else tlian Miss C. She does not think this 
recording amounts to much. She would rather do checking.” 

The chief's answer was, “The reason for your lack of advance¬ 
ment is quite clear to me now. The trouble ia with you. If 
you ever hope to be an executive of any kind, you will have to 
learn the trick of stimulating other people and getting them to 
do willingly the work you assign.” 

Is this ability to manage people just a Icnack which some 
people have and others have not, or is it based on psychological 
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principles which can 1)0 .studied and learned? 'Dio vice presi¬ 
dent of a. large corporation fsUitcd recently that this trait is 
rarer and more valuable than technical training. 

The writer Ijeliovcs that executive ability will some day be 
fully analyzed, Present psychological work ih preparing the 
way for the nchievenionb of this goal, Human actions are now 
clussiried as expressions of fundiuueittal teudeueies. Tests 
make it po.ssiblo to predict what applicants will be aide to 
accomplish. The next step svill give us priuciidcs of niotivivting 
people. How may wc get them to do willingly wliat we would 
like to have done? This question cair be pariiiiUy answered by 
studying the applications of a not unknown principle. It is 
this; 


HUMAN NATUIiU CHAVES ItECOGNITlON 

All of ua want recognition. U.sually, however, prominenco 
in one or two lines suffice,s us. Babe Ilnth lo,se.s no .sleep if 
others beat him at golf. Thomas EdLson is not particularly 
disturbed if John Jonc.s can cxocl him in book-keeping. Tliero 
are, of course, gluttons for fame, just as there are gluttons for 
other things. But n,s a rule iDcople aro satialicd if they are 
recognized in relatively few lines of endeavor. Wliifcing Wil¬ 
liams reports that even a laborer trie.s to "break through" in 
some way. If there is no chance of getting ahead in his work, 
he may become notorious as a "cusser." Another may gain 
the reputation of being a "devil with the woinen," In more 
polite circles the man wlio fails to achieve in business may be 
very active and prominent in church work, but all of u.s wish 
to amount to soinethiug along some line. 

Illustrations of this craving for recognition appear at every 
turn. It is well known, but nevertheless amazing, that sales¬ 
men of mature years with large incomes assured, struggle with 
their fellows for positions of honor. Strange as it may seem, 
the same type of recognition which works in the kindergarten 
works also with grown men. 

The wealeness of many executives is their inability to sub¬ 
ordinate self and give "tlic boys" the glory. The executive 
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who will pat his men on the back and brag about them to other 
people may Ijg lazy and unsystematic, but men will work for 
him gladly. 

If you stop a man on the street and ask him for a stamp or a 
match even, he may show a trace of in-itation, but if you nsk 
liim for iiiformaiion which lie feels competent to give, he will 
expand willi pleasure in telling it. 

How can one make use of the craving for recognition in the 
prohloms of every day buBiness? Let us suppose an unusually 
trying situfition. A newcomer has been made head of a depart¬ 
ment ill wliich the former head has been demoted but remains 
in the department. Nine times oufc of ten such a situation 
would mean war. But the newcomer instead of over-riding his 
predecessor goes to him for advice with an appeal somewhat as 
follow.s: “There is a great deal here which I do not know, and 
I shall have to come to you frequently for your opinion. I hope 
that you will not hesitate to make suggestions freely and as far 
aa this section of the department is concerned I should like to 
have you take charge, reporting to me only fit regular intervals." 

The bitteresL enemy is likely to succumb to sucli tactics. 
He not infrequently becomes aii ardent supporter. 

If a new idea is to be inaugurated it ofttimes pays to go to the 
oppo.sition and ask for advice, explaining the didiculties of the 
present situation. If the gentleman who is likely to be opposed 
can be induced to make several suggestions, it may happen 
that one of them bears a faint resemblance to the idea proposed, 
In that case the tactful promoter immediately seizes upon this 
suggestion and exclaims, “There is an idea. I will study that 
over and see what I can make of it.” Later he brings forth 
his original proposal giving the gentleman of the opposition 
credit for originating the idea. 

It is common knoivlodge that all of us, even young babies, 
resist force exerted upon us. Forced movements tend to be¬ 
little us. Many a clover salesman has addrc.ssed his remarks 
to a third party whom ho has no intention of selling, while 
Number Two, the real prospect, “listens in.” thus off 

his guard he accepts much more readily the idea presented 
and he buys. 
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A. man wlio is very successful in RcttinK ciulorsoiuoiifc of 
ne'iV ideas in committee sessions dcsei'ibe.s liis tnctliod as 
follows: ”I nevcv come out strongly in opposition to a proposal 
immediately after it is presented. To do so is merely to <Iraw 
the lineg of battle and forget diplomacy. Instead I make every 
effort to forestall immediate action by asking for information, 
suggesting that the matter be looked into more thoroughly or 
possibly refen'ed to a committee for subaequctit rcpoi’t.” At 
a later session the authorship of the proposal is les.s distinct in 
the minds of the committee and the plan may bo attacked with 
relative impunity. At least to do so, i.s no longer .so obvious a 
reflection on the author's judgment or u personal insult, 
It has been often said that almost any mnn can be persuaded 
to any fair course of action provided he can "save his face.” 

On the positive side one should never fail to pay a well 
merited compliment. False praise beiittlca tl\e flatterer and 
justly so, but the proper recognition of real merit is refreshing 
to all. Any intended favor should be accepted wliolcheartcdly 
regardless of its intrinsic worth. The tactless man is thinking 
only of liiraaelf when ho says, “Thank you very much for the 
flowers, but I cannot uao them. My aGcretai-y always provides 
Bueh things in my office." He should have been thinking of the 
kindly motive which prompted the gift and accepted the 
flowers with an appreciative spirit. 

On the negative side nothing is more humiliating than in¬ 
difference from a person who counts. If you eater a room which 
is occupied by but one other party, attend to the busiuess which 
brought you there and depart without having noticed him in 
any way, your indifference has "cut" worse than any harsh 
word. On the other hand, undisguised disdain ig a recognition 
of a negative sort which is frequently far less humiliating than 
complete indifference. Westerners are wont to comi^are their 
accomplighments and their cities with those of the East. East¬ 
erners never make such comparisons. The Easterner's in¬ 
difference to the West irritates the Son of the Pioneer and he 
talks voluminously in self-defense. 
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The young man who is starting in business in a new environ¬ 
ment can study with profit the workings of this craving for 
recognition. It is essential that he assume a modesty if he 
has it not, that he be duly impressed with the importance of the 
present staff and the merit of methods now in use, and that he 
wait at least a month before suggesting improvements. 

The man who is always careful to give to others every 
recognition which is their due, need have no fear for himself. 
Recognition will eventually come back to him many fold. 



A NOTE ON Tlir. LEGIIUEITY (IE ITl^MS IN A 
niniJOGiiAi'iiY 

CAllUOlJi (J. I'UATT 
lUmwil Vniicml;/ 

III prcparini^ a l>ibIi()KrApl»y of sticiililic iirlirli's, firrangRcl 
accoi'ding to year of pubUciUiuu, for \ise in one of Ihe Harvard 
muscumsj ifc was found uccossiiry t(» pliioc a Hutlix (ii letter or 
number) after tlie date in onlcr to (liftlinguisli more readily 
between articles written in the saino year by tlie same aiitlior. 
The question then arose as to the optimal position of the sutlix 
for quick Icgiliility. Hhoiikl the sudix be a lottcv or a luuuhor? 
And should the sudix be placed on the lini! or above tlic line; 
separated from tlic date by a space or placed next to ili(5 dole? 
Rather than rely on a ’priori assuinjAiona the compiler deeidpd 
to have the matter tried ov\t expcrliuontally. The c-ouditimis 
of the test were not ideal, Imt it may be worth while to make a 
brief note of the results. 

The following five samples illustrate the positions of siihix 
which were iificil in the experiment. 

1 2 3 ■! :> 

1004JV 1004 a lOOl' lOlU ‘ lOlU.l 

Portions of titles of gcientifie articles were priufccrl after tlie dates 
in order to make the conditions more nearly coiiiparaljlfi to 
those actually met with in looking for a particular reference in a 
bihUagraphy. Different dates and suffLx'iiiunljci’S uucl letters 
nere prepared, and airanged in cohiimis for presentation. T^hc 
material was presented lachistoscqpically, and before ci'ory 
exposure 0 was aslced to find a particular date and siiflix as 
quickly as possible. The time between tlic presentation of the 
material and the reaction of 0 was measured by a vstop-watcb 

3G2 



LKGimUTY OF ITEMS IN WIDtJOGRAPHY 


363 


which read to fiCths of a second. Sixteen students (group A) 
in an introductory class in experimental psychology noted as 
obaerverfl. Later on 0 students (group B) from another 
laboratory clays wore given the same testa. The items under the 
five different rtrrangemnnts of aulTix were presented six times 
(witlioiit j'cpetiUon,s of identical itoma) to each O, making thus 
GGO trials in all. 


TABLE 1 

The nimcricfd data here lahulaled represent the average finding-limes in 
seconds, with their mean variations, of two gronps of subjects for 
each of five arrangcmenla of sujfix 



1 

2 

B 

Hi 

Hi 

Groiin A / finding-time. 

1.745 

1.754 1 

IBI 



\ Mean varifition. 

0.55 

0.41 1 


QH 


.r, Ti f AvoruRdfinclinR-timo. 

1.90 

1 2.210 


Hb 

HQ 

1 Moan variation...... 

0.36 

1 0.50 



BH 

General nverngo. 

1 1.822 

1.985 

1 

1,976 

1,603 

1 1,812 


Tile numerical results of the cxiicriraents are shown in table 1. 
The numbers represent the average times in seconds required for 
finding a given date and sufiix by each of the two groups of 
subjects for each of the five aiTangements of the items. The 
figures in the lowest line are the averages for all of the subjects. 

An examination of the average finding-times reveals the fact 
that, with one significant exception, there are no striking 
differences in. quickness of legibility between the different 
arrangements. This exception applies to no. 4 in which the 
suffix is above the line and separated from the date by a space. 
For both gi’oups no. 4 has the shortest reaction-time, and also 
the smallest mean variation. From the figures for the general 
average it can be seen tliafc by placing the suffix as in no. 4 the 
legibility is increased by about 17 per cent over the next best 
arrangement (no. 5) and by nearly 25 per cent over the poorest 
arrangement (no. 2). After no. 4 the order of reaction-times 
varies for tlie two groups of subjects. Although a correlation 
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of about 0.5 obtains between tl^c rosiills of the two groups, 
the (lilTercnces between nos. 1, 2, 3 and 5 are too Rinall to permit 
of gcncralizationB regartling relative speeds of legibility for these 
airangementfl, But one may eonclude with a fairly high degree 
of certainty from these results that the best position for a 
suffix to dates in bibliographical refei’onces is one iji which the 
letter-suffix is above tho line and separated from the date ])y a 
space. This conclusion is in line with certain of the results 
which Baird obtained in his investigations of legibility.^ 

' J. W. Dftird, Tlic legibility of ii tclci»lu)nc dircclory. Jour, of 
Applied Psychol,, 1Q17, 1, 30-37. C/. rIko U. E, Roethlcin. The rcla- 
tivc legibility of clilTereat faces of printing tyi)cs. Anier. Jour. Psycol., 
1912, 23, 1-3G. 



BOOK REVIEWS 


CiiAiiLES H. GmrriTS. Funtlmnentah oj Vocational Ps}/chology. 

New York, The Mncmillan Company, 1924. Pp. 372. 

An elementary text-book which is to introduce the student to voca¬ 
tional problems is here presented. It aims to cover the whole field of 
vocational psychology not only from the standpoint of the employer 
but also from those of the employee and of society, The last of the three 
is, however, very lightly touched. The book is for the most part well- 
written and it furnishes a teachable introduction to its field, 

Its great fault is an emphasis upon psychology at the expense of 
vocations. Should not a vocational psychology assume at least an 
elementary accpiaintance with general and laboratory psychology? 
It would seem so. One wonders whether this volume is intended for the 
novice and the practical man who has no time to study the "fundamen¬ 
tals" of his acience, If so, the text may do more harm than good to 
BciGntific vocational selection, guidance and education, 

Why should n text upon vocational psychology begin with the germ- 
plasm and the problems of heredity? This text's treatment of the 
biological cniises of human variability is unintelligible to those who have 
nob had a course on heredity and useless to those who have, Tor neither 
group does biological variation constitute a "fundamental" of voca¬ 
tional psychology. Strange is the treatment of statistics. After a very 
slight presentation of the statistics of variability, the usual correlation 
formulae with examples are given. And after that, correlation is not 
used nor mentioned, one single instance excepted (pp. 280-90). 

Entirely too much space is given to the description of elementary 
laboratory equipment and ordinary tests which may have a vocational 
use though this is, for the most part, left to the reader’s inference. The 
same idea is followed throughout even to the allowing of some pages of 
Array Tests and other material available everywhere. All this can be 
seen in any laboratory. And the whole treatment is academic, not 
industrial or vocational. 

About a hundred pages are devoted to the interview, to trade tests 
and to fi final chapter on "Choosing a Vocation." These are the bo.st 
and most pertinent portions of the book. It also nced.s to be said that 
the volume is modest and written in excellent temper. 

3fi5 
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Equal praise cau not be given to ila tcelinical finiBli. Closer prool- 
lending \you1c1 have helped on pages, 81, 127, ISO; the last Beutcnce on 
page 121 will not be conatrued; and on page 157, Uivlu is. Franklin has 
enough to answer for without making him rcRpnnsible (p. 11) for liacon'e 
"Reading makoth a full man, etc.” Only a Whittier cavr afford to leave 
ragged vbyincs for the canning critics. 

\Vii,niA.M S, Walsh, M.D. The ilfcisferj/ of Fcht. New York, E.P. 

Dutton & Company, 1024. I'p. ItlS. 82.00. 

The doctor looks at our fears and (inda that moat of them arc either 
baaeleas or insignificant. In easy popular style he lists and describes a 
great variety of them; the fears of death, of ilUhcalth, of old-age; the 
fears induced by superstitious and by true and false theories of heredity; 
the fear of public opinion, though he does not say, as pcrha])s he ought, 
that this is the speciel vice of the politicians in presidential years; the 
fear of various natural phenomena, water, lightning, the dark, open or 
closed places and so on. 

If our fear is baaclcss the perception of that fact will help us to remove 
it and the hook makes that suggestion. If, though based upon true 
perceptions, the fear does not help us to oveicomu or avoid the evil that 
we fear, then we arc unwise if wo do not try to conquer our fear; and the 
book points that out. If our fear in the result of mental or physical 
ill-health then hygiene and medical treatment arc indicated. Hero 
again the doctor is of service. lie con show how phyaical and mental 
habits and attitudes can be molded so as to improve heallli and banish 
fear. And he does, But the story of the (ears is far longer than that of 
the means of mastery, 

The hook is a popular discussion of o scientific and not-loo-well- 
uuderatood subiect and it has the defects of its type. In the reviewer it 
lias inspired a, now fear without curing many old ones. The new fear is 
this, that the reudera may not read carefully and ponder well the pages 
(3 to 10) which show that fear is normal and biologically useful, and not 
pathological except where it is inspired by unreal or harmlcfis objects 
or when it becomca violent, persistent or otherwise uncontroUable by 
reason. But hope casts out fear; and the reviewer will try to hope that 
his caution will autficiently underline tbo qualifying pages for the fearless 
reader. 

H. G. Good, 

Ohio Univeraity. 

Katuahinb D. Ghaves. Tke Influenco of Specialized Training on 
Teats of General Intelligence. Teachcra Collego, Columbia Univer¬ 
sity, ContributioDB to Education, No. 143. 

This book presents the method, material, results nnd conclusions of 
on e.xperimcnt intondod to help onawer the following tlireo questions: 
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"How much elTecfc on a child's Bcore ocin we expect from school work 
similar to tlio teat.s? Ilinvfarcnn a child be coached by persons of more 
mature intclliEenccV And, in either case, how long will those cRects 
endure?" 

After a preliminary investigution lied been conducted on a small 
group of children, two schools were selected with great care as to their 
appropriiitciicHs for this particular experiment, Only second grade 
children were used ns subjects. Each school had three classes of second 
grade children. In each school the children of one room were designated 
tlie "control grou])," of a second, the "similar group" and of the third 
tile "coaeheil group." The first step in each school waa to test all the 
children with the Btanford Revision of the liinot. The next two weeks 
were devoted to the training of the children in the groups known ns 
"similar" and "coached." The "similar" group were given training 
in test material thought to be similar to, but not identical witli, the tests 
in years VI to X inclusive in the Stanford Revision of the Biiiefc Tests; 
whilo the "coached" group were given practice on all the tests them¬ 
selves from years VI to X inclusive. 

Retesting of the children was started on the Monday following the two 
wcclc.s training period. AtBchool A the childrGii were retested a second 
time jit tlic end of thirteen weeks, and a third time at the end of fifty- 
five weeks. At school Y only two retests were given with a period of 
eighteen xveeks elapsing between the first and second retests. 

The results from this procedure furnish the basis for the drawing of II 
conchisioms, from which the following may be quoted: 

"1. Direct coaching on the material of the tests is extremely effec¬ 
tive, even when the time given to the coaching is amall, 

"2. The effect of such direct coaching peraiata to a large degree for a 
period of three or four months, at least. 

"o. Indirect coaching, or training in work similar to the material of 
the testa, is also cfTcctive, though to a much smaller degree. This 
eflcct is serious enough to be considered. 

"fi. The effect of such indirect coaching persista to n large degree for 
a period of three or four months, at least. 

"11, The control group gains considerably from tlic repetition of tlie 
test. Continued testing gives a child on undue advantage over a child 
who ha,s never hod the test before." 

Aiipcndix I contains a complete table of results, Appendix II gives 
tlic material and metlunl for training the "similar" group, and Appendix 
III gives the material and method for training the "coached" group, 
The entire e.xperiineiil. is writlen up in good form. The materials 
and methods eiuployed and results obtained are re])orted with such 
detail and i;omi)Ic(cne.sH that it could readily be duplicated by others. 
It is to bo hoped that varioim other experimenta of similar nature will be 



368 


BOOK REVIEWS 


undertaken to help guide ua correclly in tUc uhc and iufcerpretivtiou o[ 
tests. 

FnEDEnicK WAiiD Nindk. The Application of the Auditory Memory 

Spm Test to Two Thousand Tnslitutionitl Epileptics.’ A Study vi 

Relative Associabililii, Thesis, University of rcnnHylviiniu, 

The title of this monograph tells exactly the nature and extent of the 
inveatigation. It preaenta the method and rcrtuUs of a clear out prob¬ 
lem, Many other problems are suggested to the reftder by the rcsuUa 
which come from this clearly defined And rcstrictetl proldem. He uses 
Humpatone'fl method and then compares his reHult.s with the data col¬ 
lected by Humpstonc on norinnl children and adults. 

The two thousand epileptics tested cover all agtsa of both acxes from 
fivQ to fifty, with twenty-five or more cases in forty-ono out of the 
fifty-five age groups. The atatistical evidence presented warrants the 
following general conclusions: 

“1. The epileptic, both the child and the adult hus a Memory Spaa 
only approximately one-halt that of the normal imllvidunl. 

"2. The epileptic adult shows a relatively fur higher degree of associa- 
bllity than titc epileptic child, and he is, therefore, fur more capable of 
mental endeavor." 

The second concluelon being wholly contrary to tho generally oo- 
cepted contention that epilepsy cansca mental stupidity and degenera¬ 
tion is discussed briefly by the author. He is inclined to tho opinion 
that, "there is but one adcqualo explanation, viz; the two conditions 
(epilepsy and mental onfcoblomcnl) are the result of oilhcr; 

"1. Distinct etiological factors acting in unison or independently of 
eoch other. 

2. A common factor." 

Three Probiem Children. Joint Committee on Methods of Preventing 
Delinquency, Publication No. 2. 50 Eoat 42nd Street, New York. 

This little book reports in con.sidcrablc detail tho work, worries and 
progress encountered in an effort to study scientifically and to direct the 
lives of three children who hnd bccoinc greater and raoro serious prob¬ 
lems year by year aa they grew older. Kach of these reports, written 
in narrative form has been taken directly from the case records of the 
Bureau of Children's Guidance conducted by tho New York School of 
Social Work in its administration of one division of the Commonwealth 
Fund Program for the Prevention of Delinquency. 

The guiding principle of the organization and work of the Bureau of 
Children's Guidoiicc as expressed in tho introduction is that "The 
modern understanding of behavior moans that tho day ia dawning when 
the factors that lie beliiud conduct will be studied as Intelligently ua the 
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physical causes which lie behind the baby's cry.” The detailed record 
of the Bureau's work on three children fictitiously named Mildred, 
Sidney, and Kenneth, shows that safe and sane counsel on how to treat 
children who present behavior problems cannot be given without an 
extensive syatomatic invcBfcigation into the entire previous life, physical, 
mental, social and educational, and into the present physical and mental 
life of the individual. Because all three children are clearly not feeble¬ 
minded the fact ia emiihasized that all children who present behavior 
problems and not only the sub-normal need special study and guidance. 
While Mildred is probably an extreme case, the Bureau’s work and 
accompliahmcnta with her illustrate types of situnbionB and conditions 
which may produce many school and life failures which could be pre¬ 
vented if those into whose care they fall took less for granted and went 
to the trouble of conducting or securing a scientific study of each case. 
Mildred was referred to the Bureau at age twelve. In soliool she was 
in the second grade with cluldren hardly more than half her height or 
age. "The child had developed a profound state of intimidation, 
embitterment, and withdrawal from contact with others. Things had 
reached a pass where even her tutor, to whom she had at first responded 
well, could not, on certain days, elicit a word, a amile, or a gleam of 
interest in her work.” 

"Over against this picture we may set that of Mildred es she appeared 
one year later. 

"She is alert, interested and keen; seems quite happy and free. She 
talks spontaneously of her school progress, her work with the Scouts, her 
homo affairs. She is dated at having reached grade 5A, Is tutoring 
once a week, and eagerly looks forward to advancement to before the 
term is over." 

Just what things the Bureau did to help bring about these marvelous 
changes and just what happened in Mildred's life before the Bureau took 
up her case arc set forth in an interesting, running narrative covering 
thirty-five pages, 

The book ia written in such a direct and clear manner without tech¬ 
nical terms that every person attempting to guide the lives of children 
can read it with interest and profit, be he school teacher, social worker, 
physician, attorney, parent, probation officer, attendance officer, judge, 
or officer of a child caring agency. 

H. H. Younq, 

Indiana University. 

Edward S. Cowdiwck. Manpovier tn Industry, Henry Holt & Co,, 
New York, 1024, Pp. x, 388. 13.25. 

A very completo survey of tho human clement in industry is at¬ 
tempted in this book, and accomplished thoroughly. The author traces 
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this luiman clement from labor sujiplics lo Ihcorios of payment, from 
organized labor to selling employes houses. If he is partisan in indus¬ 
trial controversies lie docs not betray it in the impartial way he follows 
the ramiriciitioiig of brains nndbrnwn inmoilern indnstnnlism. 

The psychologist's only regret is that Mr. Cmvdvick docs not know 
psychology as well as lie knowa industry. Aa it is he has given psychol¬ 
ogists an excellent skeleton on which to drape some of their knowledge 
fio it will fit into present induatrial orgiuiizationH. At the same time this 
survey ia very provocative: psychology has too little to hide Iho naked- 
ress of the skcdetoii, liut the iisychologist eliouid not jiut tliia hook in 
the closet with his other skeletons; it should be read and work undertaken 
to relieve the rattling ehaUengc. 

FiiiiNK A. Na.gt.ky. Brains in Business. A. C. McGlurg & Co,, 

Chicago, 1921. Pp. 317. 32.00. 

Sir. Naglcy, who has employed over 100,000 W'orkers and who is now 
witli the School of Business Administration of the Uiuver.sity of Orogoii, 
docs not draw immediately out of liia practical experience for this hook. 
He has collected and given an intere.sting turn to iiroiirid 300 bona fide 
successful Inisiness portraits to show forcefully how wealth is hidden in 
waste, how liindiancea have been turnerl into helps, how new uses have 
been found for old products. 

Of course this is not exactly brains in business. Psychologists would 
rather cull it—according to the present vogue—visceral tensions in 
business, tensions of the sort produced by reading the American Maija- 
zine. 'riiia book will serve business tand ils readers well when its perusal 
provokes move energetic brain work. The book will do it: over SCO 
case histoviesj each with all the interest of the American type, each 
simmered down to a paragraph or two, each with a provocative point, 
are too Tnuch to be resisted by the usual reader. 

Mr, Nagley does not dub this psychology; he docs nob emphasize 
buncombe. Hia book belongs fairly on the shelves reserved for the 
p.sychology of motivation. True enough it is inspirational in under¬ 
current, but while his eyes at times may reach to the clouds he keeps 
his feet as firmly on terra Jirma us any writer on motivation can. 

Aclvcrlisvig (md Helling. Edited by Noble T. PiiAiaa. Doubleday, 
Page & Co., JSS pages. Cloth binding, 82.00. 

This optimistic book is a compilation of the lending reports and ad¬ 
dresses of the Atlantic City Convention of the Associated Advertising 
Clubs of the "World. The contents resemble a Motliodist experience 
meeting: they tell “how" it was done, the general lone ia one of prai.'^c, 
but many a word of caution is given. For students of psychology the 
principal value of this book is the first-hand cxpcricncca reported; thceo 
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BUggest muny practicnl problems capable of experimental solution by 
psychologists. For the teacher of classes in advertising who is naively 
innocent of practical advertising experience this book will supply much 
realistic thunder for his course. 

This is fascinating rending, partly because of the kaleidoscopic 
presentation of topics, I)ut perhaps more because advertising executives 
seem to be able to talk as well as they advertise. 

Llotd D. PlRniionn. Advertising for the RelaiUr, D, Appleton & Co. 
677 pages, Cloth binding, S5.00. 

Tliis is an elaboration of nn extension course of the University of 
Wisconsin. It seems to have been prepaixid primarily to help the home¬ 
town merchant move his wares. The general field is touched upon,but 
most emphasis is given to newspaper adveitialng. The contents range 
from the mechanics of printing to follow-up letters, from what to ad¬ 
vertise to window trimming. All the treatment ia interesting and 
practical, 

The text is not devoid of a psychological tang, but the contents are 
nob well spiced with it. The book will serve the instructor well who is 
teaching the psychology of advertising to students who will not enter the 
national field. As a source of illustrations nearer home than a New York 
advertising oflice it is also of value. 

G. B. Hotchkiss and R. B. Fuanken. The Leadership of Aduerlised 
Brands. Doublcdny, Page & Co. 25B pages. Cloth binding, $2.00. 

This is an easily comprehended report of experiments conducted by 
the department of advertising and marketing of the New York Univer¬ 
sity. With the cooperation of 21 psycliologiats in different parts of the 
country association experiments were conducted to determine the brand 
familiarity of 100 commodities. Eastman Kodak was found to load. 

The meat of the book consists of reports from the advertising depart¬ 
ments of the leading brands, describing the policies and procedurea fol¬ 
lowed in reaching a position of dominance. There arc 125 pages of 
tables of the results of the association experiments. 

Unfortunately it is not possible to reach any conclusion regarding 
factors that make for brand dominance except that several widely diver¬ 
gent policies have brought success. 

IlEiiDEnT A. Toopa, Pn.D. Tests for Vocational Guidance of Children 
Thirteen to Sixteen. Columbia University, New York. 158 pages. 
Cloth binding, 81.60. 

This is a report of investigations financed by a grant from the Com- 
monwealth Fund to provide teats to predict the probable success of 
young persons in dilTerent careers. Tests that can be given to a group of 
100 in three hours, with an expenditure of $30 for materials, teu hours of 
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trained vork, and 80 hours of cloricul work have t)c('.u used to cliacIosG 
ability with iclciifi (gcnernl intelligence), ability witli things (mechanicnl 
intelligence), and ability with clerical items and iiroccdiires, 

Prcvocational coiivact) in the iJublic schools were not found useful for 
guidance, although they do give ona aliout to enter industry some facta 
and an interest in n trade. luiprnvcinentinrncchimieal ability upiieared 
to be dependent move upon ngc than is improvement iu general iutclU'- 
gcnce. Mechanical ability as studied was distinct from ability with 
ideas and clerico-l procedures. Special incclmnicnl testa were devised 
for the girls. 

Additional space is devoted to cpiDstions of organisation and instruc¬ 
tions for using the tests tried out. The only weakness of the jircsent 
report is that thore arc slot ycl data on the correspondence of the test 
results with vocational success. These will be Corthconiing, wc arc 
promised, in due time from 2000 youiigpcople now under observation in 
industry. 

The report is scientifically meticulous; it is hard reading but well 
worth the elTorC for one who wislieu to understand Llio methods and 
results of vocational placement and guidance through testing, 

Domald a. Laiud, 
C'ofdotc C/iuccrsity. 
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Books find pamphlets for review should be sent to James P, Porter, 

Department of Psychology, Oliio University, Athene, Ohio, 

Advertising and Selling. Edited by Noble T. PnAiGa, Doubleday, 
Page <fe Co, Price S2.00. 453 pp. 

Advertising of Ike Retailer. Lloyd D. IIeuhold, D, Appleton Co. 
Price 35.Q0, 677 pp. 

Archivio Generale Di Neurologia Psichialria E Psicoanalisi. R. Sta- 
bilimcnto Tipographieo Francesco Qiannini & Figli, Naples, Italy. 
97 pp, 

DadaniaEkspeTymenlalne NadZnaezeniem Wspoizawodniclwa. Warsaw, 
1923. 79 pp, 

Bolelin de lo Direccion de Sabd}Tidad Pnh'ca. Lima, Peru. 242 pp. 

Drains in Business. Fu/^nk A. Naqlby. A. C. McClurg & Co,, 
Chicago, LII. Price S2,00. 317 pp. 

Child, //I's NaiuTe and IHs Needs. M. V. O'Shea. Children's Founda¬ 
tion, Yalpnraiao, Ind, 500 pp. 

Education of Gifted Children. Lultt M. &i'bdman. World Book Com¬ 
pany, Chicago, Ill, PriceSl.SO. 192pp. 

Eye-Sight Conservation. Eye Sight Conservation Council, Bulletin 4, 
Times Building, Now York City, Price 25 cents, 32 pp. 

F'»nflfl?ncnlalfl of Suoial Psychology. Emohy S. DoQAnDu3. The Century 
Company, New York. 470pp. 

Fundamentals of Vocational Psychology. CiiAHLEa H. Giuffits. Mac¬ 
millan Company, New York City. 372 pp. 

Influence of Specialized 3Vaining on Tests of General Intelligence. 
ICatiiaiunb B, Ghaves. Teachers College, Columbia University, 
New York City, 

Leadership of Advertised Brands. G. B. Hotchkiss and R, B. Fii.inkbn, 
Doubleday, Page & Co. Price §2.00. 26G pp. 

Manpower in Industry. Edward S. Cowdutck. Henry Holt & Co,, 
New York City, FriccS3.25- 388pp. 

Mastery of Fear. William. S. Walsh. E. P. Dutton, New York City, 

Price $2,00, 315 pp. 


‘Mention here does not preclude further comment, 
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Progress arid EUminalton oj School Chihlren in Illinois. GiiAiu-Kfl W. 
Odell. Bulletin No. 19, University of Illinois, llrbnna, Ill. Price 
50 cciUa, 7(1 pp. 

Psychoanalysis and Aeslheliex. Ciiaules Uaudouin. Translatctl from 
the French by Eden & Cedar Paul. Dodd Mead it Co., Price $1.00. 
Psychological Tests in Business, A. W. KonNiiAUHEit ANl> F. A. Kivo.s- 
nuav, University of CliiciiEO I’rc.sfl, Cliicugo, 111,, Price $2,00, 

191 p]), 

Psychologigue. IIhniu PiBnoN. Lihrairio Feli.x Mean, 108, Boulevard 
Snint-Germnin, Paris. 614 pp. 

Psychology and Service. Bulletin of Stale University of Iowa, Iowa 
City, Iowa, 10 pp. 

Religion and the Mind of Today. Jo.seph A. Leioiitoi?, D. Appleton 
& Company, New York. Price $2.50. 372 pp. 

Rmsia de Psiquialria y Oisciplinas Conexas. Hbumilo VaLdizaN and 
iroNomo F, Delgado. VoI. V., No. 2. Caeilla 1589, Lima, Peru. 

192 pp, 

Testa for Vocational Guidance of Children Thirteen to Sixteen. HEiinKUT 
A Toora. Columbia University, New York City. Price $1.60. 
158 pp. 

Three ProhUm Children. Joint Committee on Methods of Preventing 
Delinquency. Publication No. 2. 50 E. 42n(l Street, New York 
City. 

Vuiial Et/ncnlion, Frakk N. Fubeman. Univcraily of Chicago Preae, 
Chicago, III. 391 pp. 
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INTELLIGBNCr] RATINGS AND SUCCESS OF NURSES 
IN TRAINING^ 

riERMAN II. YOUNG 
Indiana Unimrsily 

This study was undertaken at the suggestion end conducted 
with the cooperation of Mrs. Ethel P. Clark, Director of tho 
Indiana University Training School for Nurses, Robert W. 
Long Hospital, Indianapolis, Indiana. Mis. Clark introduced 
the use of intelligcnee tests into the Training School during the 
school year of 1919, and haa since then regularly had all 
students tested. Two different tests have been employed in 
testing 122 student nurses. Aa it is impossible to make a 
direct comparison between the two tests, this paper is based 
upon the intelligence test results of the larger group of 101 
students who were given the Indiana University Mental Sur¬ 
vey Test, Schedule D, as employed by Prof. W. F. Book® 
and reported in Intelligence of High School Seniors" and 
as employed by Dr. 0. H. Williams® in his Indiana state 
mental survey of recruits to the teaching profession. Professor 
Book made his survey in the spring of 1919. He secured in¬ 
telligence test ratings on all the high school seniors for the state 
of Indiana, a total of 6188. In the summer of 1922 Dr. 
Williams in his auivey got intelligence test ratings on all the 
beginning teachers who were pi'esent in summer schools in 

1 This paper was read by Mrs. Ethel F. Clark, Director, Indiana Uni¬ 
versity Training School forNursee, before the annual meeting of the 
National League of Nursing Education, Swampacott, Maaa., June, 1923. 

* Book, 'William F., The Intelligence of High School Seniors, New' 
York, Tho Macmillan Company, 1922. 

• Williams, 0, H., A Mental Survey of the KccruitB to the Teaching 
Profession of a State, DisBertation for Doctor's Degree, Department of 
Psychology, Indiana University. To be published. 
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ladicina, a total of 2624. All these heRiimiiiK toachors were 
high school graduates. About two-thircls of theiu were taking 
their first training preparatory to i,L'aching. The other onc- 
third were tGachers who had bad one year of experience and 
had returned for their second summer. 

The student nurses from the training .school and the teachers 
of X)i\ Williams’ suivey were graduates from high schools. The 
seniors tested hy Professor Boole took the teats a short time 
before graduation. This made individuals of all three groups 
have so nearly the same educational background that they 
may be reliably compared on this basis. Accepting the general 
assumption that mental maturity Ls readied at the age of 
fifteen or sixteen, tlicse three groups arc comparable in this 
respect also, because all had reached or recently passed this ago. 

In the present stage of development of iiitelUgencG testing 
it is impossible to state in absolute and precise terms just how 
much ability an individual or a group of individual.^ possess. 
All that can be done is to make a comparison between individ¬ 
uals of the same group or between groups which have certain 
fundamental bases of similarity. Probably the best that can be 
done in the present survey is to compare the nurses with the 
teachers and with the high school seniors referred to above. 
This would seem to be fair and significant, because all three 
groups had approximately the same stage of mental maturity 
and had practically the same educational status at the time 
they were tested. Because the high school senior group is the 
largest and because it is more homogeneous with respect to age 
of its individuals, and their educational status, it will be taken 
as the fundamental basis of comparison. Unfortunately it is 
impossible to state with any exactness the intelligence of high 
school seniors as compared with the intelligenco of all human 
beings of the same age. We are therefore forced to accept as 
our standard a rather indefinite notion of high-school-senior 
ability. Although this is not satisfactory, it furni.shes a working 
basis and provides a point of departure in analywng the mental 
ability of individuals who arc at or have just passed the high 
school senior educational stage. 
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To fncilitate comparisons the hi^ school seniors were ar¬ 
ranged in ranlc order according to the scores which they made on 
the intelligence teat. The individual making the highest score 
was placed at the head of the list and the one making the lowest 
flfc the bottom of the list. They were then divided into 100 
equal groups. Each group Ihcrforc contains 1 per cent of all 
seniors tested. Starting at the bottom of this rank order ar¬ 
rangement the highest score made by the poorest 1 per cent 
of the seniors was located, the highest score made by the poorest 

2 per cent was located, the highest score made by the poorest 

3 per cent was located, etc., for each successive per cent of the 
entire group up to the higliost score or the one hundredth per 
cent. As each of these groups contains exactly 1 per cent of the 
entire group, each may be referred to as a percentile. The 
lowest of the one hundred groups is the first percentile, the 
next lowest of the groups is the second percentile, the third 
group is the third percentile, etc., until the iOOth percentile is 
reached. The first percentile means that 99 per cent of the 
high school seniors made better records on the test. The 
second percGntilc moans that 1 per cent did worse on the test 
and that 98 per cent did better. Tlie twentieth percentile 
would therefore indicate such a record on the test that 19 
per cent of tlic high school senioi-s did worse and 80 per cent 
did better. The fiftieth percentile occupies that position which 
indicates that 50 per cent of the high school seniors did worse 
and 50 per cent did better. In a general way the fiftieth per¬ 
centile may be thought of as the average, 

INTELLIGENCE TEST RATINGS OP 101 NUR9EB IN TRAINING 

The scores made by the nurses wore evaluated in terms of 
percentiles on the percentile table worked out for the high 
school seniors. Their distribution is shown in chart 1. The 
numbers across the bottom of the chart indicate percentiles. 
They are divided into twenty groups of five percentiles each. 
The 0-4 group means that in the chart above it are indicated 
the percentages of the high school seniors and of nurses making 
percentiles 1, 2, 3, and 4; the 5-9 group includes all who made 
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percentilea5,6,7,8£md9. ThcnumbersattliolefUf thechart 
indicate percentages. The height of the graphs sliowg the per¬ 
centages respectively for; (1) liigh sclwol seniora, (2) high 
school senioi'B choosing mn-Bing for life work and (3) student 
nnrsea, whose percentiles lie within’*cach of tho percentile 
groups indicated at the bottom of^thc charts. As the high 

/ 



school seniors were divided into 100 equal groups, called 
percentiles, each percentile contains 1 per cent of the entire 
group. Each of the twenty intwvals represented at the bottom 
of the chart therefore contains 5 per cent of the entire high 
school group. The high school seniors are represented by the 
horizontal dotted line across the dmrts at the level of 5 per cent. 
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The percentage of student nurses falling within each of the per¬ 
centile groups is indicated by the unbroken line on chart 1 B. 
Professor Book in his survey of the Indiana high school seniors 
asked each to indicate her clioice of life work.^ Of the high 
school senior girls, 101 indicated nursing to be their choice. The 
percentage of these 101 girls which falls at each of the pei'centile 
intervals is indicated by the unbroken line of chart 1 A. The 
chart shows that the high school seniors who chose nursing 
as their life work are more numerous in the lower percentiles 
than in the upper. As a matter of fact they are below the 
average for high school seniors. Their median percentile is 45, 
while that for all the high school seniors is 50. The student 
nurses actually iu the Indiana University training school are 
above the average for high school seniors. They have a median 
percentile of 58. This is 8 percentile points above the median 
for high school seniors, and 13 percentile points above the 
seniors who said they intended to take up nursing. This gives 
a different picture of the nurses of the Training School than 
would be expected from the 101 high school seniors who signi¬ 
fied nursing to be their choice of a life work. 

When comparing the nurses in training with the teachers in 
training® ifc was found that the average for the nurses was 7 
percentile points higher than the average for the teachers. 

Student nurses of the Ilobcrt W. Long Hospital are therefore 
a .superior group when compared with the high school seniors 
of the state and when compared with the young people entering 
the teaching profession. There are two outstanding reasons 
for the mental superiority of the nurses in the University 
training school. The first of these is that the school is main¬ 
tained on an educational plane equivalent to that of the other 
university departments. The second is the fact that the 
training school has a six months probation period during which 
time those incapable of doing the work ai'c dropped. 


* Book, W. F., op. cifc. 

‘ Williama, Oscar H., op. cit. 
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EFFICIENCY RBCOUD ON PRACTICAL WORK 

This superiority of the nurses of the Training School on 
intelligence tests is specially significant if tfioae who make high 
records on intelligence tests do better practical work than those 
who make low records on the tests. As a ])avtLal answer to 
tins question 30 nurses were selected for special study. One 
group which shall hereafter be designated as Group A, contains 
10 nurses with high percentile ratings; the second group to be 
known hereafter as Gi-oup B contains 10 nurses with percentile 
ratings near the average of the group of nurses; and the third 
group, to be known hereafter ns Group C, contains 10 nurses 
with low percentile ratings. The exact location and distribu¬ 
tion of these 30 nurses is indicated in table 1. The per¬ 
centiles from 0 to lOO grouped in intervals of five are indicated 
by the numbers of the first column at the left. The second 
column, headed Distribution of Nurses, shows just where each 
of the 101 nurses fell according to percentiles for high school 
seniors. The third column gives the location and distribution 
of the 30 nurses selected for special study. The fourth column 
indicates the designation of the group A, D or C to which the 
individuals belong. The fifth column gives the median per¬ 
centile for each of the three groups. 

A system of efficiency records on practical w'orlc has been 
introduced into the braining school by Mrs. Ethel P. Clark, 
the director. Every nurse while in training is rated by each 
of her instructors and head nurses on (1) personality, (2) 
professional fitness, (3) good points, (4) weak points. A three 
point system of rating is employed in the personality and 
professional fitness factors. The -various factors rated under 
each of these headings is given in the accompanying charts. 
Each instructor and head nurse rates the students on all of 
these factors by indicating whether they possess them in a high 
degree, in a fair degree, or in a very weak degree. After a 
student has been in training a couple of years and has received 
ratings on all these factors for all her services, she has as nmiiy 
ratings on each of these factors as she has had eervices. These 
ratings furnieh a reliable index of the student’s success in 
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practical work and provide the best available basis for deter- 
niinipg any relationship which may exist between success in 
imrsiiig and rating on the intelligence tests. 

The thirty specially selected nurses already referred to, were 
selected bo(!ansc they had a large uuiul)er of ratings. If there ia 
any coiTclation between intelligence test results and success 

TABLE 1 


Perceiilile dislribiition of 101 nvraes and of three groups of 10 each selected 
for special study 


PBtlCBKTILEH 

Ai.i>Nuiiqi:s 

TIIIIITY 3F.L£CTRD KUnSBS 

Pprccnlile 

dialribulion 

Group 

dcaignalion 

Mcdicii) 

porcDtilile 

95-100 

1 1 




90-9d 


2 



85-80 


5 

A 

87 

80-84 


3 



75-79 

10 




70-74 1 

r 




G5-C0 

5 




60-64 ' 

4 




55-50 


0 



50-54 ' 

7 

1 

B 

55 

45-40 

H 

3 



40-44 

2 




35-30 

5 





4 




25-29 

3 

2 



20-24 

5 

3 



15-19 

2 

2 

C 

18 

10-14 

4 

2 



5- 9 

1 

1 



0- 4 






it should be revealed by comparing those individuals who are 
most different iji respect to one or the other of these factors. 
It was for this reason that 10 student nurses were selected from 
those making highest percentiles on the intelligence tests, 10 
from those making average percentiles, and iO from those 
making lowest percentiles. If these groups do not show differ- 
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ences in their success it is doubtful whether we could expect to 
find differences existing between any groups; If differences 
exist between these groups it would be fair to assume that 
differences in intelligence test results have some value aa indices 
of aucceaa. 

In order to make compariaonB bctwee!\ the three groups, the 
total number of ratings on each factor given the atudents of 
each group were computed. Chart 2 shows the percentage of 
“high degree" ratings received on each factor by each of the 
three groups. The factors are arranged across the chart in 
rank order for Group A. The numbers at the left of the chart 
indicate per cents. On truthfulness the line beginning at 92 
means that 92 per cent of all the ratings on truthfulness of the 
Group A students were for “high degree" of truthfulness, i,e., 
being very truthful. This line crossing '^'sense of humor" at 
percentage level 82 means that 82 per cent of the ratings on 
“sense of humor" indicated it to be present in “high degree." 
This line crossing the chart shows the percentage of ratings 
received by the Group A students on “high degre.e" of each 
factor. The percentages of “high degree" ratings for Groups 
B and C were computed and plotted in the same way with the 
results as indicated by the other two lines of the chart. 

Chart 3 gives the same results for professional fitness as does 
chart 2 for personality. 

In giving ratings on good points and weak points the three 
point rating system already referred to was not employed. The 
instructors and head nurses made ratings on them by indicating 
the student's strong points and weak points when sufficiently 
marked to warrant being rated. They did not rate them on any 
points except those where their strength, or weakness was 
especially marked. 

Chart 4 shows the percentage of ratings on each of the good 
points for each of the three groups. The list of factors is ar¬ 
ranged across the bottom of the chert according to the rank 
order arrangement of these factors for Group A. The line 
beginning at percentage 72 means that in 72 per cent of their 
services intelligence was a good point revealed by students in 
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Group A. The line then crosses good iiealth at percentage 55. 
This means that in 56 per cent of their sevvices good health 
was one of the good points for the Group A students. The per¬ 
centage value of each of the other factors is represented in the 
same way. Percentage values for good points on the same ser¬ 
vices for groups B and G were computed and plotted by follow¬ 
ing the same plan. 

Chart 5 gives the same data for weak points as the preceding 
chart does for good points. 

Casual observation of charts 2, 3,4 and 5 shows that Group A 
rates consistently higher on an average than the other two 
groups. Actual count shows that out of the 52 factors rated 
Group A rates higher than Group B on 44, and higher than 
Group C on 37 factors. Group C rates higher than Group B 
on 31, or 5 more than half of the 52 factors. In this connection 
it must be remembered that in chart 5, on weak points the lower 
percentages mean better ratings. 

On the basis of success in practical work oa judged by in¬ 
structors, those student nurses who rate highest on intelligence 
tests make progre-ss and success distinctly better than those who 
rate only average and below on the tests. It cannot, however, 
be concluded that success varies directly witb test results, be¬ 
cause on an average the students of Group 0 rated slightly 
higher than the students of Group B. These summary state¬ 
ments are based upon a mere counting of the factors rated as 
if all were of equal value in nursing. Undoubtedly these factors 
are not all equally essential in nursing. Until we know definitely 
the relative value of each, we must be content to treat them as 
equal. Only the fact that this is a preliminaiy study of the value 
of intelligence tests in selecting nurses prevents some of the 
interesting and apparently very insignificant features of the 
charts from being analyzed fuii^her. The suggestion is strong 
that each factor has a value very different than every other one. 
On lour of the 12 personality ratings on Chart 2 the students of 
Group 0 rate above those of Group A. The four factors are 
(1) courteous, (2) dignified, (3) sympathetic, and (4) personal 
appearance. These four factors stand in iutoresting contrast 
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to the other eight. 'Vhu other rlmrlH give eipuiUy iinjjortant 
suggestions for analysis of the esscutiiil faoUJvs whi<‘.h n\ake fov 
success in oaeli of the three selected Krouiis of Ktudonts, 

SCIlOLAllSnil’S IN TIIEOUKTlOAl/ S'lOPlE.S 

At Indiana University a mvilit point syslem is v\si‘i!. Kach 
grade has a dcliuite value in credit points. Tin*, average value 
of tile grades in credit points for tlie University is 1.3. Tlie 
student iiurse.s of Clroup A made an uverago of 1.0 erodii jioiiitSj 
of Group B of 1.7 and of Group C of 1.0. Three siguifieant 
features of this comparison of credit points are: (1) that the 
average in credit points for the three groups of jniis(3.s varies 
directly with their rating on the intelligence test, (2) that even 
the lowest, the Group C students, rate considcuahly above the 
general University average, and (3) that Group C ranks only 
a very little lower than Group B. This last fact taken irith the 
one previously noted, that Group.s B and C rated nearly tlio 
same on their practical work, indicates that coining from such a 
highly selected group the actual difforcnocs in ability are not 
so great as the numerical dinorciices between the pcrcoiililc 
ratings of the groups suggest. 

SUMMARY 

The Indiana University Ti-oining School for nurses employs 
a six month's probation period in the aelectiou of its students, 
Unpromising students are dropped during this probationaiy 
period. Efficiency records arc not kept on ]n-obationers. All 
comparisons of this paper are based upon the intelligence test 
results and work of student nurses who survived the proba¬ 
tionary period. The student nurses reported here are a rela¬ 
tively highly selected group, because they have survived the 
selective process of the high school and the probaliouary 
period of the training school. The seloctnes.s of the student 
nurses is also indicated by the following facts; 

1. On an averogo they rate 8 percentile points above the 
.average for high school seniors. 
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2. Only one student nurse falls below the tenth percentile, 
or all except one come from the upper ninety per cent of high 
school seniors. Nearly two-thirds of the nurses rate above the 
average for high school seniors. 

3. They rate 13 percentile points above the Indiana high school 
senior girls who reported nursing to be their choice of life work. 

4. On an average they rate 7 percentile points above the aver¬ 
age for Indiana teachers in training. 

5. The average number of credit points earned by even the 
lowest group of nurses is distinctly higher than the average for 
the entire university. 

These facts indicate that even the nurses rating lowest on 
the tests are superior as compared with our general population. 
They are inferior only as compared with the highly selected 
group of nurses of which they are a part. This study indicates 
that the modern system of intelligence testing is of definite 
value, In the course of an hour it so distributed the members 
of this highly selected gi’oup of student nurses that when the 
test results arc checked up with the progress and success of the 
students in training the following observations are apparent; 

1, The students rating highest on the intelligence test, made 
distinctly the highest average in both their theoretical studies, 
and their cfTiciency record on practical work. 

2, There is no significant difference between the efficiency 
records on practical work of the students who rated lowest 
and those who rated average on the tests, neither is there much 
difTcrence between these two groups on the number of credit 
points earned in theoretical studies. 

3, The average number of credit points earned in theoretical 
studies by each of the three selected groups of nurses varies 
directly with their ratings on the intelligence test. 

The intelligence test results coiTclate higher with theoretical 
studies than with practical work. This may be the result of 
some special characteristics of these gi'oup intelligence tests or 
of some special features operating in the assignments of grades 
in theoretical studies or in the nature and use of the ratings on 
pracLiciil work. 



MALADJUSTM13NT AMONG COLLKQ]'] S^J’UDENTS 

ZOE EMILY LEATIIEHMAN and I-IDGAH A. NOLL 

From Ihs Psychological Clinic oj tho Ohio Hlute Vnivcrsily 

The inadequacy of traditioniil nicfchoda foi' the flohilioa of the 
problema of maladjuatment among coUoge atudeuts is tacitly 
admitted by the futile manner of bundling them. Such 
measures as suspension, expulsion, or transfer to another school, 
do not solve these problema from the standpoint of the in^ 
dividual; they merely remove him from the otimpus. However, 
educators aio gradually realizing that l^chiucl every problem 
of student misconduct ia a cause or causes of which the student 
himself may be absolutely unaware. This new approach to a 
familiar problem is now evident on many a college campus in 
the number of agencies that act ns student adviaorn (1), as well 
as by tho courses offei-ed in "Fimdamcntals of Collcgo Life” 
(9, 11), or “College Problemn” (12) required of Freshmen in 
some schools, in, which curricula, soGud appovtunitiea and 
problems of vocational choice are discuaaed by selected faculty 
members. 

It is the purpose of this paper to make a brief survey of some 
of thesQ college problema, with an analysis of tho cauaal factors, 
and some suggestions aa to their solution, with special reference 
to the large univeraitics. 

A study of campus maladjustmenta reveala problems that 
may be grouped as follows: 

1. Sckolaslic, These are perhaps the Brat to be recognized. 
In thia list are found such difficulties as; 

1. Failure in studies. 

2. Special disabilities in certain subjects such as mathe¬ 

matics, or the languagea. 

3. Class room dishonesty, such as the attempt of an in¬ 

ferior student to pass work which was hard for him, 
or for which he waa not prepared. 
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4. IlIei;fiblo handwriting. 

5. Speech defects. 

G. Chango.s in courses and sections after the work of the 
(juavtcr is well under way. 

7. “College tramping/' typified by the student who trans¬ 
fers fi'oin college to college within a university for no 
evident reason. 

Social. Tlie College Deans have been most closely and 
vitally interested in this second group, which falls into two sub¬ 
groups in proportion to their seriousness from the point of view 
of college discipline. 

A. Minor maladjustments, such 

1. Disobedience to college niles. 

2. Inability to “get along” with others in dormi¬ 

tories or boarding houses, 

3. Konvardness, or its opposite. 

4. liack of initiative. 

5. “Crushes.” 

(). “College engagements” of various types. 

B. Major offenses, which would in fact bring the student 

before the civil law if it were not for our American 
custom of delegating the discipline of students to 
their faculty authorities. These are more frequent 
in number than is commonly realized, but include 
comparatively few types, such as: 

1. Larceny of various sorts and degrees. 

2. Forgery. 

3. Sex offenses, major and minor. 

4. Drinking or trafficldng in intoxicating bever¬ 

ages. 

3. Personal. This division of the subject includes problems 
which rarely, if ever, come to the official attention of any school. 
Only those faculty members who enjoy a close enough personal 
acquaintance with the student to warrant confidence in their 
greater exj^erience and understanding, realize the number and 
distressing scriousnoHS of these problems. The difficulties 
include; 
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1. Worry over finoncinl matters or personal or family 

troubles. 

2. Illness and physical defects. 

3. Nervous disturbances of all degrees of severity, 

4. Actual mental disorders^ amounting in some cases to 

actual insanity. 

5. Morbid scclusivencss. 

6. Religious difficulties. 

The Student Health Service (in schools "where this is estah* 
lished) or the school nurse or doctor, are doing an important 
service in handling some of these problems, especially in pre¬ 
venting illness and contagious disease. (They should be given 
all possible support in their work.) 

Professor Laird (7) expresses himself on these matters os 
follows; 


It is not Providence, bad heredity, or native Btubbornnesa that has 
brought about these twists and kinks lof behavior). They are the re¬ 
sult of perfectly understandable mechanisms, and just as they have a 
natural genesis, so they are amenable to a natural treatment, Dis- 
cipUno committees, flunking, publio ridicule, or moral condemnation are 
not forms of rational treatment. 


The psycho-educational clinics in the public schools have 
shed light on some of the similar difficulties met earlier in the 
educational life of the individual. Let us see whether further 
light on. the college problem might be secured from this same 
source, and for this purpose turn, for the time, from the point 
of view of the educator to that of clinical psychology in an 
attempt to analyze the causes which underly these troubles 
of the college student. 

Upon analyzing these problems, certain common causal fac¬ 
tors appear, somewhat fewer in number than the diverse nature 
of the situation as just described, would lead us to expect. 
These group 'themBelvfeB under four heads; mental, physical, 
environtoental, and emotional. 
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I. MENTAL CAUSES 

Mental causes are receiving much greater recognition since 
the group mental tests have made it possible to ascertain the 
relative mental level of all members of the student body in a 
comparatively economic manner. "While it is true that no 
group test is a sufficiently accurate measure of any given in¬ 
dividual, experience has proved that in the large number of 
cases, this rating is a usable measure, as is shown by the in¬ 
creasingly large number of schools in which such tests are a 
part of the routine procedure in the admission of students. 
But valuable as this new approach has proved, it has definite 
shortcomings for we find marked discrepancies between teat 
scores and class room records. This shows that the factor 
of general intelligence is not the only one involved. Let us 
examine these factora, and discuss each as it is named, in an 
attempt to solve this problem. 

1. Persons'of low intdligence of the feeble-minded level 

are rarely successful in reaching college. There are, 
however, many of the "inferior normal" grade that do 
enroll, and aomeiof these, by continued effort, and by 
remaining longer than the usual four years, actually 
obtain a degree, 

2. Scholastic inferiority without intelligence defect ia a 

condition resulting in some instances from emotional 
disturbance (q.v.) or it may be the result of ; 

a. Premature atteoapt to carry advanced work. 

b. Poorly arranged sequence of courses. 

c. Lack of definite objective i.e., no life-plan for 

which the college work is conceived to be a 
more or less definite preparation. 

d. Special disability, such as poor visual or audi¬ 

tory memory, arithmetical disability, or lack 
of "language sense." 

e. Poor previous preparation. 

3. Definite psychiatric condition (insanity). This group 

is not important for its size, but because of its serious¬ 
ness. Dr. I-I. Shindle Wingert, Director of the Stu- 



394 ZOE EMILY LlCVniKliMAN AND ElXSAll A. DOLL 


(Innt Services of Ohio tlnivinsily in an 

unofficiiil c.stiiimte .stutc-s (lial, i)Ofl>ibjy tlu^ mniil)cr of 
acUuvl psychiati’ic ciises in any ono year on the cam¬ 
pus would not exceed Iwentj'^. IIfjw(!V(‘]', no dcihiite 
(ifiui'cs arc iivaiUiblo, Dr. HarrcLl of Michif^au Uni¬ 
versity, Department of Psychiatry hijo.s about 2h stu¬ 
dent cases pnr yoav, iiitwh of wliom wluj art; rcferiGd 
by Uinvovsity Student Ileulth Sevviei'. ('ases of 
psycliic epilepsy (epileptic erprivakuit, hysteric 
pseudo-epilepsy) avc on record, one sus\)ccted case 
having been sent to the Oliio Stale Ibiiversity psycho¬ 
logical clinic this quarter. 

II. PHYSICAL CAO.SBS 

The relation of imor health to poor academic st/iiiding needs 
little comment. There are, however, diHluihanccs oC inter¬ 
nally secreting ghiiids which do not cau.sc illness in the ordinaiy 
sense in whicli the word is used, but wlueli intorfeic with the 
efheieney of the student’s phy.sical and mental life. Among 
women, the thyroid gland is a particularly freqiKsnt cause of 
trouble. This is the province of the school physician, but wo 
may list the following os examples of phy.sical causes: 

A. Chronic disease, or acute Illness. 

B. Sensory defect. Under this heading would come de¬ 

fective eyesight, and poor hearing. 

C. Unhygienic living, such as 

1. InsufRcient sleep. 

2. Insufllcient food, or badly planned meals. 

3. Bad living conditions. 

4. Improper clothing, 

5. Lack of outdoor exercise. 

6. Lack of recreation. 

7. Slovenly personal habits. 

III. ENVIRONMENTAL CAUSES 

In this group alao, enumeration will sufTicG in most instaMce.s, 
to show the relationship between the cause auil effect. 
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A. Too many outside activities. 

1. Social pursuits. 

2. Self-support. 

B. Too frequent visits home. 

C. Lnclc of Application. 

D. Inability to make proper use of time. 

E. Slow adaptation to new environment, This is especi¬ 

ally evident in the case of students whose high school 
work was done in a small community when they enter 
a larger university in a city. 

F. Bad companions. 

G. Faulty home training ("perverse habituation trends"). 

H. Excessive parental sympathy. 

I. Lack of home encouragement. 

J. Too much spending-money. 

K. Family worries (especially divorce of parents). 

IV. EMOTIONAL CAUSES 

For the college student the ordinary adjustments incidental 
to adolescence present unusual difficulties. 

He Ima to adjust luiiiBelf to anew environment and to a new group of 
associates. Ho wishes tobc well thought of by his companions, to stand 
well ill his studies, to be pFominent in college activities. Ho does not 
understand why he /inds it so difficult to be his natural self, so that his 
sterling qualities may be recognized. He may be over-aenaitive to the 
remarks or actions of others, or he may develop a feeling of inferiority. 
As a result he may lose interest in his work and play, find it hard to 
concentrate, becomerestless, and worried, and develop general physical 
complaints (10), 

Williams (15) has said that these experiences are common, 
and that “there is not one of us but has his psychic scars of this 
period." Laird (7) has also said that love of social esteem ia the 
force that rules college life. This he illustrates by reference to 
the types of songs which are most popular—the ones expressing 
this gregarious tendency. He has mwle a list of “complexes" 
which we present here, with some changes and additions; 
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1. Greek IcLter complex. 

2. “Date” complex. 

3. Aihlctio complex. 

4. Grade complex. 

5. Inferiority complex (“Iliok” complex). 

G. Parent complex. 

Beside those designated «.*» complcxc-s, tliero iii'c cortnin oilier 
worries of an emotional iiiitin-e, for examine; 

1. Antipathy to .some instmeUm 

2. Antipathy to required .H\ibjects. 

3. Fear of being dismissed from the vmiversity. 

4. “Crushes” on faculty women and students. 

6. Sex oxpQvieucos, real or psycliic. 

That these problems are found in real life, Pro/o.s.sor Laird 
shows by a list of cn.scs whicli lie has studied in the University 
of Wyoming. That something may be done to lielp such stu¬ 
dents ho ha.s also shown. 

These results are verified by the studios of Dr. A. W. Movvi- 
aon (10) of the Univevsity of Minnesota, as w'cU as by tiic work 
of Dv. William Hoaly (3, 4, 5) with the iwlolcsccut ouLsido the 
university, Studies made at Oliio State University in tlic P.sy- 
chologictil Clinic also confirm these findings, and give a reason¬ 
able basis for hope that definite contribution to the .suliitiun of 
college problems can be made. Later in thi.s paper, eases will bo 
reported in some detail to confirm this stnlcment. 

A search of the literature on the subject .shows that recogni¬ 
tion is just beginning to be given to the problem, and that hero 
is a field which promises much valuable help to the iiroblcms 
of education as that term is used in its broadest sense to mean 
preparation for successful adult participation in life. 

If the college is to prepare adequately for life, measures should be 
taken to see that the students ate mentally adapted to life aa it ia, in¬ 
stead of graduating cum laude and cum also bitterness, cynieisni, inade¬ 
quacy, emotionalism, paranoidism and slmdcly idealism (7). 

Mental hygiene studies arc proving conclusively that the mental fac¬ 
tors leading to success in life are prepondcralingly emotional and dyna¬ 
mic factors, together witl> those elements that have to do witli control 
and balance. When we study men of eminence, for cxainidn, we are 
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often impresgcd not so much with intellectuftlaciiraen and agiJity, but 
with cDei’Ry, fiiitluisiaam, austftincd uctivity, courage and the like. 
When, too, wc invoBfeigafce social failiirea, we find in many inatancea, in- 
dividuulB not particularly lacking in intellect, but deficient in those 
subtler ((unliticB that seem to bo the springs of conduct. Certaiirly the 
whole quoation ia deserving of the attention of university authorities. 
The collogc gaijis no prestige when it puts its stamp of approval upon 
tl)e intelJcctual gymnast who proves to Ijc n failure outside of college 
walla (0). 


Much more could well be said on the emotional causes of 
college problems, but that must be left for a more extended 
study than ia the scope of this papei*. Enough has been said 
to open the way for further study and investigation. This is 
simply an entering wedge. The field ia a very attractive one, 
but we must .hasten to an inspection of some actual cases, for 
a 2 ’mchair gcnei’alisiation is valuable only as it i.s based on facts 
which can be verified in the laboratory and in other actual life 
situations. 


CASE STUDIES ■ 

A. Introduction 

The following are rcpoi-ts of actual cases studied in the Ohio 
State University Psychological Clinic. These cases are typical 
of the variety of oases served by the cliaic. They indicate 
the lay complexity of the inaladaptation and the comparative 
simplicity of diagnosis and treatment. They are typical of 
many others. During two university quarters there have 
been at least twenty-five such cases. Some of these came in 
of their own volition, others were sent by the Dean of Women, 
and others by the various instructors. Consultation through 
a third person has been given in about eight cases, in which it 
was impog!3ible, or inadvisable for the student concerned to 
be brought to the clinic for direct help. No special effort of 
publicity has been made to secure these cases. 

The Clinic has been seriously handicapped by certain difficul¬ 
ties which should be mentioned here. 
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1. Lack of suitable medical contacts to provide for the 

physical diagnoses ■which are essential in all Buch 
cases, both for positive and negative data. 

2. Lack of suitable cxainining (luartorB in the present 

laboratory. Privacy and freedom from distractions 
are essential to confidential inton'iovvs iiiid juhjquate 
examinntiona. 

3. Lack of knowledge on the part of faculty, adininistra- 

tivG odiGci-H, and student body that siujli service 
is available (without this we have had all the cases 
that could be handled ■with our present staff and 
eejuipmont). 

4. Lack of objective teats for persons of the higher intel¬ 

lectual ranges. 

5. Lack of adequate examination technique. 

6. Lack of routine laeasurcs of procedure. 

7. Lack of opportunity for adequate “follow-up’' work, 

8. Lack of time to make proper study of eases. 

B. Procedure 

This varies with the type of cose. The hr.st thing, however, 
is a statement of why the individual comes or is sent to the 
Clinic. This furnishes a point of departure. The ordinary 
clinical procedure then comprises: 

1. Life histoi'y. 

2. School history. 

3. Patient's account of present problem. 

All those three will be of varying degrees of importance, and 
are used in different order, depending on the type of problem. 

4. Objective tests. These are not absolutely necessai-y 

in every instance, but should be applied as completely 
as may be posable in each case. Those that have 
proved helpful are listed here. This is not an ex¬ 
haustive list, but merely a list of those that have been 
used in the various cases reported in this study. 
a. Verbal testa, including such Btandard teats aa 
the Ohio Literacy teat, Short Army Alpha, 
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Morgan Mental Measure, Toopa Language 
test, O. S. U. entrance test, and Stanford 
Binet. 

h. Non-verbal testa, such as the Porteus maze 
tests, Witincr and Ferguson form boards, 
Tvlyers Mental Measure, Hcaly Pictorial 
Completion, Stenquist Assembling tests, Sten- 
quist Aptitude tests, and the like. 

c. Anthropometric measures such as height, weight, 

vital capacity, strength of gi’ip. 

d. Psychiatric tests and “complex detectors," such 

as, the Kent Rosaiioff Association test, orien¬ 
tation tests, Woodworth and Wells test for 
emotional instability. 

c. Psycho-analysis (not necessarily in the Freudian 
sense). 

I. A case of handwriting disahilily. A womau student, Kd. 3, major- 
ing in Brigliah, consults the Clinic of her own volition regarding a dis¬ 
turbance in liiindwriting. Ordinarily capable of a good script, there are 
times when she is incapable of writing legibly. She also complains of 
nervousness, worries, and general maladjustment. Preliminary exam¬ 
ination shows obvious physical disturbances such as overweight, defec¬ 
tive vision, bad teeth, goiter, and probable heart weakness. There arc 
evitlcjioefl of speech defect, mild neuro-psycbiatric complications, and 
emotional disturbances as well os mental conflicts or complexes. A 
physical examination is recommended, an analytic psychological study 
suggested and some mental hygiene advice given. Owing to the closing 
of the quarter, time docs not permit following up the case, and she does 
not return of her own accord. This girl will probably sii/fer a nervous 
breakdown unless assisted to overcome her mental and social difficuHies. 
She is mentally unfit in her present condition to continue her studies or 
to prepare for teaching. 

II. A case of speech defect, A young man, Arts 2, consults us of his 
own initiative regarding an unusually bad speech defect in the form of 
intermittent stammering. He is of average intelligence, and doing 
passing work in his studies. There are no evident signs of mental or 
physical abnormality. Speech is normal at home, with friends, when 
excited, and when in good mental and physical condition, Speech is 
intermi LLently normal during the examination. A brief analysis of his 
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history shows a persistent Toar of atammering which nets ns nn inhibitor 
of free speech, with strangers, or when fatigued, nervous or idcationally 
disturbed. The preliminary analysis further reveals the enuae of the 
fear complex in n scries of events (sickness, fenr, imitation) in early 
childhood, The student is advised regarding the harmfulnesa of the 
"corrective" measures he has followed which have in fact only aggra¬ 
vated tho defeat. The causes of his dcfoct aro made clear and ho is 
advisadhow to rationalize them. Ho will return for further analysis, 
objeotivo testing, continued advice, and possible correclivo motUoda, 


III, A case of sex ferversion. A theological stiidcnt, aged 30, comes 
from Springdeld to consult about persistent homosexual mal-practiccs. 
He is guilty of frequent masturbation, and manustupmtion with young 
boys. Hewishes to visit the ward forsexperverts at some state hospital 
for the insane, in order to build up a stronger feeling of repugnance 
against tho habit over which he has no self-control. He is found to bo a 
youngman of superior intelligence, character, education and aspirations. 
He recognizes tho seriousness of hia abnormal conduct and is fully alive 
to the disastrous consequences to hia career and good name if not over- 
como. He is now liable to a prison sentence if convicted before a court. 
An analysis by means of detailed inquiry iato his personal history re¬ 
veals some apparent BQurcesof his misconduct and assists him to see how 
to regain hia self-control. Suggestions aro given regarding tho nature 
of the mental and physical factors involved and how to control them, 
He is immenaely icUevcd and assuroB us that the intorraatlon imparted 
has saved him from mental coUapsQ, and will surely inspire and aid him 
to regain his aelf-control. He is urged to consult us further in case of 
Continuation or relapse, 

IV. A cose 0 /-inability lo learn. A pro-medical student, Arts 2, now 
on probation, consulta us on hie own volition regarding an "inability to 
learn from books." He states that ho cannot learn from books or from 
group instruction in apito of conscientious effort and in spite of good 
ability and suoocasfui previoue academic record. The examination 
shows aman of sincere purpose, sound oharaoter, strong personality and 
high intellLgenee who apparently suffers from disturbed motivation and 
the inferiority complex, The disability has developed apparently on a 
subconscious basis of mental conflict due to a desire to assume larger 
responsibilities, and unusual paternal affection. There is a history of 
strong adolescent shook with suggestions of a father complex, normal in 
type, but exaggerated in degree. This case is now under consultation. 
The analysis has already gone far to reestablish self-confidence, Cor- 
reubWo measures have already been indicated, Wo arc confident of 
ultimate rehabilitation. 
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V. A case of dropping work in the midst of the quarter. A young 
■woman etudent, Arts 1, 18 years old, is referred by the Secretary of the 
■College of Arts for a statement as to her ability to carry Psychology 401, 
which she is failing and desires to drop. Examination shows her to be 
of somewhat above average mentally, capable of carrying university 
work suited to her class rank, and of securing above average grades. 
An intensive study of her study schedule reveals poor planning of time 
in the work of the second quarter. She says that she has deliberately 
chosen to put more time on history, to save her credit on that course 
which is continuous throughout two quarters, end if anything hae to 
;suffer, she thinks it best to select something involving only one quar¬ 
ter's credit. Advice regarding the more efficient planning of her work, 
encouragement to do her best to pass all her work, and a little talk on 
what the college has a right to expect of one of her ability, sends her out 
with a promise to try her best. Her instructors report signs of morecon- 
mstent application. At the end of the quarter she reports voluntarily 
that she has made a passing grade in Psychology, and expresses her 
appreciation for the help she received. 

VI. A case of forgery. A young woman, Ed. 4, 20 years old, is sent 
to the Clinic by the Dean of Women because she has forged a check. 
She proves to be of inferior mentality and to have a colorless personality. 
She is working her way through school. Previously she has borrowed 
money from the girl whose pay check she signed in her own handwriting 
with no attempt at disguise. She has never bad anything to do with 
banking before, and thought that this was simply a matter between her 
find her friend. She Booms much distressed at the serious consequences 
of her ignorance, and says that she has learned her lesson. In the 
•course of the examination another conduct problem is discovered, 
namely, a violation of woman's athletic association rules by playing on a 
professional team while also a member of a class team. When the facts 
are all learned, this proves to be an offense of a similar nature to the first 
—a failure to sense the importance of her own acts. She is typically 
inferior, mentally, socially, emotionally,and in personal bearing. She 
liaB never had adequate training at home. She is n rather hopeless coeo. 
She is advised to find some older person to whom she might go for advice 
fibout everyday affairs. The prognosis is not good. However, change 
to a smaller school is recommended, on the grounds that there she could 
receive more personal oversight. Choice of a school, and further 
^'mental bolstering” is to be undertaken. 

VII. A case of personality defect, Ayoung woman, Ed. 4, room-mate 
of case 8, is sent for study also by the Dean of Women. The charge 
against her is that she was with case 6 at the time of the forging of the 
check, and did not attempt to stop her. This girl proves to be of much 
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the same type i\s the preccAlmi;, U«i vluef diftVrvuw hi-iiiK a Kveat liiek 
oT initiative and the frtftfc fchjitBln: fIo«*a iioL liiivo loKijppnrt iK'r.stdf. RUc 
is also an orphan. Tim two Kiris cliiiK t«» oaeh oMn-r for imi tiial cncour- 
nKcinenb. Aa a incana of ilovnlnpiiiK lliis Kiri's initiiUivo, aim i.s on- 
comnged to talco a dRoidcal staiul on all moral iHsiioa jind to lielp lior 
cbnm to do fcho Hiiino. Thenj tiro iioi‘vi(Ioii<'i>so[ i'ltioliiiiiiil iiiHl.abilil.y, 
or emotional comploxcH. UKri' aRiiiii is u pio-tnrn of eonntilolirmal in¬ 
feriority which will never anewed in a<*<iiunlexeivvii'»n\m<'u(,, vShu will 
never he a social prohlcni, in n positivi* roiim*. 

Vlll. A fiflise (i/s«*7»ef/cd AyouiiK'Voman, Kd.'1, !U years 

old, is sent hy the Dean of Woimiii liccaiisc of aiiHpdiiU'd insanity, evi¬ 
denced by ‘'queer" actions, “ImUiieiimtions" and '‘undue einoLion- 
nlisin." Examination icvcala that thiti is a psyrliiatvic type of ease, 
although there ia no evidence of actual lucuLal dcranRoiucut at Llio time 
of examination. Slio is somewhat liysterical. lu*r omolions are cusily 
aroused, but lier condition does not justify a diaKnosis of more tlinu in- 
stability on the basis of her present condition. Her life history is given 
connectedly nnd with much iiisiKht into two inoiUal collaii.ses for the 
treatment of which she spent two periods in private aaiiuloria. The 
first episode was precipitated by the death of her father, after along and 
painful period (to the patient) of faiiiily troubles niul dinnKiceincnt, 
The patient thinks her breakdown was the result of an emotional com¬ 
plex, which she has almost completely mtioiudixcd. Tlieaocond attack 
came after the patient iiad an illnuss, and iinincdiately following lier 
mother's re-marriage. Evidently this revived the earlier coiiniets 
which the patient thnoghthad been raLiDnali/ed. A frank diseoHsion of 
her history acemod to bring great relief to the patient, who bcieiuiKC of 
the intimate nature of the difliciilty and the sorial proiiiinonee of tlio 
family, had never fell; free to confide in anyone before, Oiving to the 
close of the quarter, and to the fact that the young woman is graduating 
at this time, further follow-up work on tliia cft.se iu ijni) 08 sible, liow'over 
she promised to return for further help and advice. This is a case where 
much could be done by further analyntfiand frank discviasion. The pity 
is that psychoanalytic treatment could not have been used long ago on 
this case. 

Note: It ia rather intcrcaCing to note that cases of inaladjustmcnt so 
frequently come to the attention of the administrative ofliccra just at 
the close of a quarter, when the strain of final examinations and fatigue 
drive the givl to seek help. EreventWe work should bo begun envlicv 
in the year, so that bettor follow-up work could be dime, and these 
breakdowns prevented. I’rcventive work of this sort is being huccc.ss- 
fully done among the lodging pupils of the ColunibuH Helionl for CJirls, 
uiidcr the direction of Dr. Florence Matcer, and very definito dccrea.sc in 
strainandin “springhreakdowna” iareBultinc. 
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IX. Vocational gxiidance case. This young woman, Arts 1, 18 years 
old, comes to the Clinic for Vocational Guidance. She is found to be of 
average (college) intelligence, and slightly spoiled by tho attention she 
has received bocausc of her more than usual physical and social charm. 
On first interview she niakes a very pleasing impression which does not 
however, inerensc with acquaintance. A study of her abilities and in¬ 
terests reveals a strong interest in heavy drama and the Shakespearean 
stage. She has some vocal ability ond some ability in design. She is 
advised to seek expert opinion on these three lines of ability, She is 
also shown the best way to make use of the campus opportunities to find 
the thing for which she ig beat suited. She is discouraged from attempt¬ 
ing newspaper reporting in which she is also interested, because of cer¬ 
tain Bpeoifio disabilities, one of which ia adiffioulty in the diacriminating 
use of English (she is a Russian Jew and learned Yiddish and English 
simultaneously). She is instructed in tho principles underlying voca¬ 
tional choice. 

X. A case o/ stealing. This young woman, Arts 1,18 years of age, of 
a prominent family, is sent by the Dean of Women because she stole a 
coat from tho gymnasium locker room. Later she wore the coat on the 
campus where it was recognized by the owner, and after many attempts 
to deny the charge, confession and icatitution were made. This girl is 
found to be on the verge of aphysicalbreakdown as the result of infected 
tonsils and anemia (doctor's report). Mentally she shows the effect of 
the recent strain of appearing to answersuchacharge. Herintclligeace 
is above the average. She willingly enters into cobperation to discover 
the causes underlying her act, which is her only offense. Exhaustive 
study of her previous life fails to find any basis for the offense, except a 
possible shortcoming in her sense of ownership. This probably dates 
back to high school days when promiscuous borrowing of articles of ap¬ 
parel was the habit of the girla with whom she associated. This is fully 
explained to the patient who is helped to rationalize her act as being a 
natural consequence of this habit. She is advised to remain at home 
during the ensuing quarterfor tho purpose of regaining her health. She 
ia to bo permitted to return to school when she ia able to do so, partly 
as a result of the findings of the Clinic in her case, 

XI. A case oShcginninginfaniilereQTeision. A young woman student 
of Ohio University, Athens, is referred by friends because she is acting 
"queorly," absenting herself from clBaaes, talking "baby talk," and 
acting in general like n child. She is 28 years old. She is seen in her 
room under the pretext of a friendly call. When assured of understand¬ 
ing she readily discussed her problem, a love affair with a man some years 
her junior. The situation made it noceaBary that she should discuss it 
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with none of her/ricntla, no she had Irked Lo ro|(reH3it. Fnink cliHcusakon 
of the problem of aRC differenee luul the rcaanu for aooicLy'a lULiLude 
toward it, liclps licr to diaaipale part of the confliet. A diHcussioii of 
common acnac mctlmda of doalinR willi the pruetieiil iispnoLn of the aiIll¬ 
ation acema to roBuU in the eomplclc frcedoiii from the diaLiirbed atato, 
and without any mcutioii or »\»KBC8tion, «hc at mice reHivmeM her normal, 
grown-up manners of apeceh and action. Her frieiulH report tlmt aho 
hna reinnined entirely normal in the monilia since tfiis iutnrview, and 
that she lina also been in belter henlth. 

XII. A fh’uoTcecuac. A Graduate aUulciit, Mrs. X,, in tbe wniversity 
to finish her Master's Thesis, her year of residence being coinplctod, 
cornea voluntarily to the nntlior for help to justify lusr Hcparntion from 
her husband, This nppienl is the result of a chance rmmirk made to her 
in a class in psychonnalyBiB, in answer lo her question as lo a pos.siblc 
Freudian explanation of hcrdifliculty in writing “1)0” for “we'' iiiul vice 
voreii, several times in writing her thesis. tShceoniiiles the itifonnation 
that she has a husband and aainnll son, but is not living witli them, iil- 
though there has been no open break, her return for tlio degreo bcing^ 
rationaliacd to her luiahand by her desire lo leach and so Ixelp out in 
family finrinccs which arc rather prccarinua just At tliis lime, >Shc finds 
married life intolerable because of her husband’s lack of eonsidcnition 
for her, which she says has been more pronoiinocd since his bocoining (t 
chiropractor. Uc refuses to leave this occupation, Analysis of heu- own 
Bcx life shows a strong father-fixation. Her habiln of reiuilion to difli- 
cult situations arc tlic childish ones of “temper spells” or running aNviiy. 
Her mother has always ruled her husband by these! same inothoda. 
Since Mrs, X. is something of a psychologist herself, it is pasHible in a 
very short time to show licr the roots of her difliculty. Her husband 
responds surprisingly to a more ndnit Attitude on tho part of Ida wife, 
and the family are reunited on abctlcrbnaiaof understanding than ever 
before. 

XIII. A colleqe “crHsA” case. This caac, which is atill pending, is 
included to show the need which exists for a well-known, well-os Lab- 
lishcd agency where help for problems may be sought, In private con¬ 
versation with the Secretary of the Arts College, a young w'omau atu- 
dent exproasea the wish thot aomcllung could bo done to relieve her 
from the annoying nttentiona of an underclass woman who had become 
devotedly and romantically attached to her. After con.'iidcrable urg¬ 
ing, the girl reveals the name of her young admirer. The girl prnvcs to 
be enrolled in the College of Agriculture. The next step was the refer¬ 
ence of the situation to the Secretary of the College of Agriculture, who 
in turn referred the information lo the head of the DeimrtiiicuL of IIoiriL’ 
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Economics, and she in her turn called on the Dean of Women for advice, 
who finally referred the case to the Clinic, Since the data were so in¬ 
complete, an interview with the Secretary of the Arts College was the 
next step, It was learned that the complainant had asked that her name 
be withheld, ao a message waa aent to her through the Secretary of the 
Arts College, to the effect that if she desired to come in person to the 
clinic, she could receive advice and help in handling her problem. Sug¬ 
gestions were also sent to her as to means for transforming this un¬ 
healthy Condi tion into a normal friendship (fearing that timidity would 
prevent her consulting the clinic). Sufficient time has not yet elapsed 
for a report on the outcome, but the case is recorded here as another evi¬ 
dence of a student need of help. 

XIV. A case of alleged sleeping sickness. This is a report of a case 
that is still under clinical observation and investigation. It is given 
in its incomplete state because it also illustrates concretely certain 
campus needs. 

A young woman student, Arts 1, aged 16, consults the clinic on the 
advice of her instructor regarding a condition of alleged sleeping sick¬ 
ness with a history resembling psychic epilepsy (epileptic equivalent) or 
post encephalitis. She falls asleep in class and elsewhere, goes into stu¬ 
porous states from which she can not be aroused, has periodic uncon¬ 
trollable temper spells, accompanied by profanity, vulgarity (or de¬ 
lirium), of which she appoarstohave no recollection. The examination 
reveals a case of bad mental and physical hygiene, combined with emo¬ 
tional instability and n romantic temperoment. After the second inter¬ 
view she presents fervid veraea written in praise of the wonderful bene¬ 
fit her consultations have been in her lifel 

She overworks, undersleepa, abuses her diet, carries too much work 
and engages in too many social and athletic activities. She resorts to 
extreme measures to attract attention, especially of young men, oven 
going so far as to undress with the blinds of her room raised high al¬ 
though she has been warned that she is in full view of men rooming 
across the street, 

With a tendency toward reverie, she romances, then dissimulates and 
practically malingers. In three different attempts to secure a con¬ 
nected history of her life, entirely contradictory data are obtained, 
by different examiners. These data are further contradicted by facts 
obtained from neighbors. 

A sister who is enrolled in the College of Education makes high 
grades, and presents no social problems. She, however, is also subject 
to some sort of spells in which she loses consciousness for varying periods 
of time. 

Because of this, the patient was taken for neurological examination 
to a well established local physician, who reports that he finds no evi- 
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(IcnccH ol (liHLiirliftnccH of rffflrxrn, ani\ ri'iiortn Ibfxl bo "linil a very en¬ 
joyable conversnlion wUli nyemnR wornnn of niinfloal iiili'lliKcnco.” 

Tlio Kent-UoMnnofT UHnooialion tesin oliow rlt’nrly Ibn exiatoncca of 
Bcx coinplexofl, anil n >nimln‘r (fri-lU) of indjviibial and low fre¬ 
quency reaponHOB. Wlieii altoinpl in nindo ti» (ipijroanh Llie Hubjecl of 
flex exporicncea, Lhu patient inlroduci'H other loiue.n. A t (.bo Hiirno Lime, 
b1\c wiia fiecn to bo (UrlinR with a man, a Hlra«K‘‘f t‘> her, wailing in nn 
acljoiuinR oibcn, IlcpurlH of open lUrliuK eoino fnuiv (ivery ime Ron- 
ncctcclwitb iVio case. As yot it ban iir.on iiniio.-^Mibie lo any real 
coGpornlion from tlio patient. iSbc upimrcitlly enjoyn beinR Ibo center 
of tlio BtaKC, and keepa her A|)|)oiiilinciitn for that renHoii. 

Her intelligence rating on the UnivorHily liitelliRoiieo leatH ia at tlio 
50 percentile or Group 3. On the Morgiui Meiilni Measure she inakea a 
acoro of eighteen yeara, two ycara nhovo her uclunl age. 

She comtdeted her high Bchool eimnu*. in 3 years, with honor. In her 
third year aho look n leading part in both the junior ami Lb© Buniov class 
plays. She wna active, in albloties and aociul annira. 

Her univeraity grades average (', with both vory high and very low 
marke. She seems to have soino talent hi writing, anil says that she 
hos had a scenario accepted by rniiioiiH Playera (Jo. AIho tliat nlio hna 
had pooma printed. In thn absence of tangihlo evidence to the state¬ 
ment, it must not bo taken loo Rerinusly. 

At the end of the third interview, a “tilling of hoc blufl," a atifl repri¬ 
mand and candid HuggOBUono work wonderH in alinoHl immediately 
sotting berBtrnigbt and doing nway with the "Hleeping nickncan" which 
has not sinceroapponred. In fact the “ilrnmalir/mg” for eftoet ha» con¬ 
siderably Bubsidod, and bns turned itnelf more delinitely into attracting 
the attention of men to licrflclf. This allows in her oxlremo dressing as 
well AS in her conduct. 

Itoccntly she has bcoa called into the ofnee of the Dean of Women on 
Complaint of the woman for whomaho won working for hoard and room. 
The trouble in this instance is connected with the Hamo type of mild 
exhibitionism mentioned proviously. She is said to have sat half clothed 
smoking in an upatairs window and to have called to inon piiHBing the 
bouBC. For this and other reasons tlio Dean has removed her to the 
home of a relative in Columbiiain thehopo that more strict superviaion 
will be posBible. 

This is indeed a maladjusted adolescent. 8ho needa help. As yot it 
has boon impossible to reach the root of the trouble. Adequate medical 
and Inb oratory studios have not been Him ured. 

Theae caao studies arc preaented not so tmieh from the stand¬ 
point of diaRnoaia or treatment ns from the Hbandpoint of 
illustrating how varied are the types of maladjustment found 
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in tlu! ooursi! of a brief investigation on a single campus. The 
jn'iictical results of tho clinical side of this investigation liave 
been to show tliab help can be given to many if not all of the 
nialudjiisted students, that they respond with appreciation to 
iin attempt to help them, niicl to show that a more complete 
organization of the resources for giving this help is imperative 
before further work cun be successfully undertaken in the 
clinic. 

It will be evident to anyone sulRciently interested to have 
followed this topic to this point, that the individVial handling 
of these problem cases i.s expensive both from the point of time 
ami money. Might there not be some other method of solving 
the problem? Would it not be possible to give courses in Men¬ 
tal Hygiene in which the minor problems could be handled by 
the sLutleiits themselves, leaving only the most severe cases to 
be dealt with individually. We have no doubt that this 
is a possible solution. This was the basis of a class in Elemen- 
taiy Psychology organized by the writer in a high school of 
which she was ])i‘incipal, and the resulte of the work done there 
have been most eiicoui'aging. The attitude toward the class 
on the i)urt of the students enrolled in the course, was most 
enthusiastic. Professor Laird has attempted the same type 
of experiment with college students (8), and reports that 
"College students are eager for instruction in Mental Hygiene 
especially as it affects them personally. It was estimated to be 
of more value to them than any other part of the course in 
Elementary Psychology. That it results in much personal 
benefit i.s shown by the results ‘before and after taking’ which 
will be reported in detail shortly" (8). 

Wallin (14) reports the existence of sixteen university clinics, 
but in no instance is any mention made of work done in these 
clinics for the University students themselves. Anderson (1) 
states that "a well-known Eastern college has recently under¬ 
taken to create the position of full-time psychiatric adviser to 
the student body. It is believed that work of this nature 
would juBtify t)io most serious consideration and would within 
a given time produce definite results.” 
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Morriaon (10) of Minncsotn ecnt out ft qiiestionnaire to 342 
dcana of 32 Stato Univeraitics, 14 privately endowed colleges 
and universities and 8 women's colleges to find out: 

а. Whether any olTorL Wfifl being made by tlio univcraiticB to analyze 
the cauBOS of stucIcntB leaving college. 

б. What proportion of the Htudcntfl had mental diflicultiea an under¬ 
graduates and graduates. 

c. What was the allitudo ol educators toward the need of work in 
mental hygiene in the universities from both tho instructor's and stu¬ 
dent's standpoint and how the problem of roaoliing and advising tho 
atudentB on this subject might be approached. 

His results show that there seem to be many imivcraitiea 
which have analyzed to some extent tho causes of students leav¬ 
ing college, but little further ia done about it. The proportion 
of students having difficulties of ft mental nature was thought 
by moat to be sufficient to warrant a careful study. There was a 
fairly general agreement that mental hygiene advice would help, 
but many different methods were suggested ns to how the stu¬ 
dents could be brought into touch with such help, and who 
should be tho one to give the help. Opinion was about equally 
divided on the question of required mental hygiene courses. 
Many mentioned the difliculty of eccuring persons of requisite 
training to do this work. 

In his summery Dr. Morrison suggests several possible plana, 
viz.: 

1. The omployraentof a nouro-payohiatrist on tboataff of tho Univer¬ 
sity Health Service. 

2. A complete physical and mental examination of every student 
once a year. 

3. InstruobionalleoturcBonthiaaubiecttothe faeulty, both for their 
own good and bo that they might earlier recognize danger signals in their 
students. 

4. Faculty advisers of small groups of students. 

5. Encouraging students to seek help from deans and instructors. 

CONCLUSIONS AND SUMMARY 

1. The scholastic, social and personal problems of college 
students arc based on natural and understandable causes. 
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2. These problems arc receiving inadequate attention. 

3. These problems are present on every campus. 

4. A beginning of handling the^ problems has been made 
by the psychological clinic. 

5. Individual handling of these problems is a necessity be¬ 
cause of the extremely personal nature of most of them. How¬ 
ever, 

6. Mental Hygiene classes! would serve as a preventive 
measure, and might care for some of the less serious problems, 

7. Little or no work is now being done in most universities, 
although the problem is being recognized, and the solution is 
only a matter of time, and publicity. 

8. There is need of much additional study and experiment to 
determine: 

a. Methods of organization. 

b. Methods of securing cases. 

c. Clinical syllabus for the examination of cases. 

d. Suitable objective tests. 

e. Routine procedure. 

f. Methods of follow-up work. 

g. Correlation with other campi^ agencies. 

9. There is a need for educating the public to the apprecio^ 
tion of this new point of view toward a familiar problem. 
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THE EFFECT OF ATTENDANCE AT CHINESE 
LANGUAGE SCHOOLS ON ABILITY WITH 
THE ENGLISH LANGUAGE 

FEUCIVAL M, SYMONDS 

Teachers College Columbia Unioersily formerly Univeraity of Hawaii 

PURPOSE 

This study is an attempt to throw light on the foreign lan¬ 
guage school problem which is perplexing Hawaii. There is a 
definite sentiment among the leading thinkers in Hawaii that 
the schools conducted privately in Oriental languages are 
detrimental to Americanization and racial assimilation. This 
is one aspect of the broad wave of Americanization which waa 
one of the results of the World War but is intensified by the 
persiatent hostility of California to the Oriental on the western 
const. Naturally, the sentiment against the foreign language 
schools in Hawaii, which has recently crystallized into regulat¬ 
ing legislation, is founded on definite reasons. There are three 
of the reasons which are current: (1) The foreign language 
schools are unpatriotic, if not positively seditious, (2) the for¬ 
eign language schools, coming as they do as an extra daily bur¬ 
den of confinement in school and of mental activity, are detri¬ 
mental to the health of the boys and girls attending them, (3) 
the foreign language schools retard the children in the public 
schools and handicap them in their acquisition of the English 
language. The first argument is exceedingly difficult to sub¬ 
stantiate with positive evidence. The second and third argu¬ 
ments are verifiable by evidence if trouble is taken to secure 
the facts. It is the purpose of this study to determine what 
influence, if any, attendance at a school conducted in an Orien¬ 
tal language has on the acquisition of and ability to use the 
Englisli language. 
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Tlio loiil oi)i)().sitioii to Ihc^n nrluioU iii Uuwtiii Ih (lirnctcd 
against tho JapanoSLJ lanR\iivgu whools. 'Hu* ('hincsti anil Kor¬ 
ean language sehonls pa?^H siUuost niuuilieeil. 'I'liis ia for two 
reasons, uiul probably inf)st ImporlanI,, the Jupuuese 

arc flu.spcctcd beeau.sc of llioir iinp(>nalislic and inililiiristic 
tendencies ns n men anel there i.s fear that we may have, grow¬ 
ing up in our midst, a people who have snvh Hympalhy toward 
thoAr tatUcrlaiul that in lime of discord it niigUt lead to (hd'mibc 
allogianco w’itli Japan. It i.s tlio fear of a hyphenated-AiiKM iean 
group wlio iniglit, as the Genntin-Anicrieans dining t)io war, 
play ti'DacheroUvS, which is the background of the real opposition 
to the JapaucsG language schools. There is no analogous fcav 
of the Ghincac and Korean language hcIwjoLs. Hut the second 
reason, which supports the firafc, is tliat i)io Japanese language 
schools 90 far outnumber the rest of the language scliool.s, Tlio 
figures from the in.spector of Language Schools of the DeparL 
meat of Public Instruction for June Ifi, U)2d, tel! the sfcoiy. 
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Unfortunately, practicnlly all the Japano.se cluldrcn attend 
schools in their own language (bosiclcs the public schools) so 
that it was impossible to study the effect of language school 
attendance on their English ability. After casting around it 
was discovered that not all the Chinese children attend schools 
in the Chinese language- In fact, the proportions of those who 
do and those who do not attend such schools are roughly equal. 
Accordingly, it was proposed to study a number of Chinese 
children who have attended schools conducted in the Chinese 
language and an equal number of those who have not attended 
such schools to sec if there is any cliffcrDnco in their ability to 
treat with the English language. Since the real contention is 
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over the J<L])aneKo hinKuago schools, it is unfortunate that this 
study could not have been iiuule on them. The results of this 
study, howov(U’, ounht to be applicable to schools conducted in 
any Oiiontal huiKUtiKe. While Chinese and Japanese are not 
the same laiiKuaue, in fact, are as dilTcrent as French and Ger¬ 
man, they r(!S(Mnl>l<^ each other in certain respects, especially in 
their written Hyinl)ols and ])robai)ly arc enough like each other 
and unlike 10n^rliKh to make the rcHults of this study apply to the 
Japanese situation. All that can ho definitely claimed is that 
the rcsvilts are (me for tiie (Jliincsc. They ought to give the 
careful tliiiiker and slirewd observer material so that he may 
draw more correct eone.hisions than he otherwise might as to the 
iiifluoncc of the Japam.'srj schools. 

MBTIIOl) 

Tlio most obviouH way to attack this problem is to find what 
rctrti'dation tlier/j (‘.xi-sts in Die j)ublic school progress of those 
cliil(li'(!ii -win) have atUmdod Cbincso language schools as com¬ 
pared with tliow; (Tuneso children who have not attended these 
acliools. If chiUlron who h(wc attended Chinese language 
schools ar(^ ohhu', grade for grade in the public schools, than 
those who have not atten<l(Kl Chinese language schools, and the 
int(‘IHgonee of tin; two groiips is the same, then wc may attribute 
this retardation to faelora in the environment among which 
would ho. the (Tuneso language schools. And since ability to 
progi'osH in ])ublic wdiools is dependent on the ability to use and 
imdcrstaiul I'higliHli language, such retardation would be evi¬ 
dence of a diffcronco in their ability in English. Such retarda¬ 
tion, if it cxi.sls, might well be due to differences in the home 
cnviroimipnt. Accordingly, if it is possible to eliminate the 
language influence of the home, what difference exists might 
properly be attributed to the Chinese language school, the only 
other powerful dilTcircMiLiative iuniiencc in the child's life. 

Bill a iiKjro, direct and more nccurntc method than that of 
studying tlic. grach* retardation is measuring the children with 
tests which (hull with various phases of their English ability. 
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Such a method is more clirect aa it measures the Eiigliali ability 
directly and does not depend on any hypothesis of jn’o^rcsa in 
■school waiting on English lang\iagc ability. Such a method is 
more accurate bccauBC whereas 77 per cent of the children are 
measured by a reading teat (Tliorndike-MeCall) witliin a your 
of their tnio reading ability, as pupils arc iisually graded (on 
the basis of the teacher's judgments and improvi.sccl examina¬ 
tions) only 50 per cent arc in the grade which most nearly fits 
their ability.' 

The following testa were selected to mcaavirc various phases 
of English ability; 

Thorndikc-McCall Reading Scale, Form 3. 

Thorndike Teat of Word Knowledge, Form A.. 

Kolloy-Trnbuc Completion Excrciao Alpha. 

Oharlore' Diagnostic Language Teat, Miscellaneous A, Form 1. 

Boaides those four teats Piiitncr’s Non-Language Mental 
Teats were given. These testa arc wholly independent of lan¬ 
guage even to the directions. The directions are given in the 
form of illustrative exercises on the blftckboanl. llowevor, 
oral (lirectiona are also given. I do\ibt if this was the slightest 
advantage to any, as all the children arc able to understand 
Bimple spoken English. Naturally, the tests depend on ac¬ 
quired experience, but it is experience that is Bhared by all 
groups alike and hence the test is n good measure of innate 
intelligence.^ Non-verbal testa never have shown quite the 

' Kolloy found in tho standardization of.the Stanford Acliiovomcnt 
Teat that in four Cnlifornmschool systems only 3S per cent of tho chil¬ 
dren were in the grade which most nearly fitted their ability. 

’ In this connection it was BUggestod that children who have attended 
a Chinese language school would have na ndvnntago in this I’intner 
Non-Verbal Test because of the similarity of the material to Chinese 
symbols, especially in tCBtsZ and3. To check, tlua I computed the per¬ 
formance of the two groups (those who have never attended and those 
tVIio have attended Chinese language school) for testa I, 4, 5 and G, also 
testa 2 and 3, and obtainml the correlation between teat performance and 
having attended Chinese language acliool (bi-scrial r). Tlic correlation 
between testa 1-4-6-0 and having attended Oluncse Languago School is 
-hO.226. The correlation between test 2-3 and having attended OhincHO 
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validity tliat verbal tests have shown. The writer takes it that 
this is bcejui.se it is more diHicult to devise non-verbal tests 
which make the same demands on thought that verbal tests do. 
But since we are using these tests to determine average perfor- 
manc(j on large groups, tliey ought to show average levels of 
innate alnlity as accumtcly as could be desired. 

These, tests wci’(i given to Chinese children in two elementary 
schools in Honolulu which I shall call schools A and B. The 
tests were given about a week apart in March, 1923. A morn¬ 
ing was used to give all the tests in a given school but the order 
in different rooms was different. The tests were given by six of 
my students in Education, my wife and myself, and the condU 
tions under which they were given were very satisfactoiy. 

WHAT THE AGE GIIADB FIGHflES SHOW 

WJiGii the sheets were sorted into the three piles which 
showed the number who have or have not attended Chinese 
language school, they made groups of the following sizes. 


YEAna op atikndance at 
CniNESR lanouagb acuool, 




oeo2 

2- 

Totftl 


87 1 
71 

53 

52 

1 141 , 
110 1 

280 

233 




158 



513 



language school is +0.225 (by chance, just the same). The scores on 
2-3 were j’liramed at the top of the tost and hence before the bi-serial 
formula could be used a correction for a had to be made using formula 
183 on p. 227 of Kelley's “Statistical Methods." The careful reader 
will note later that the total Pintner Non-Verbal Test correlates with 
attendance at Chinese laogungc’Bchool +0.282. I attribute this to the 
fact that since no correction has been made in tests 2 and 3 for jamming 
nt the top, the tr in tl\e bi-serial r formula is too small. 

Tire conclusion of this is that the Pintner Non-Verbal Tost is n valid 
tost by which to coinpjirc the intelligence of our two groups. I wish to 
hlres.s here the fact that there is no apprcciublc transfer even in tlio 
case of material which so closely rcseinblcH Chinese symbols. 
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Tho statistical age constants by grade are: 
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To determine whether the ditfereneda in age in a given grade 
between those who had never attended Chinese language school 
and those who had attended two years or more wore aignifiennt 
the cr’s of the differences were obtained, using tho formula: 


«rd Ox + a] 
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and tho probability that such a difference is a real difference and 
not a difference dependent on chance ia very low. 

The correlation between age and having attended language 
school using bi-serial 
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This tells the same story as the former—that the numbers 
are too few to give a significant relationship between grade 
retardation and attendance at language school. 

Thinking that perhaps a aummaiion of differences in grade 
retardation might yield a significant result I tried the following. 
Slipping the distribution of the 5th grade down one year (as 
though the whole grade had never been promoted from the 
fourth grade), slipping the distribution of the sixth down two 
years, etc., I summed the distributions across and found the 
difference in means of these total distributions. This is the 
equivalent of finding a weighted average of the separate grade 
differences. 

Calling the mean of the group that had never attended lan¬ 
guage school as par, the group that has attended 0 to 2 years 
is 0.24 of a year younger per grade and the group that had 
attended 2 or more years is 0.14 of a year younger per grade, 
where the <j of this last difference ^ 0.08. Here again we find no 
significant difference. On the basis of these figures it seems 
that the Chinese foreign language schools do not have a retard¬ 
ing influence which is appreciable with the number of children 
used in this study. 


WHAT THE TESTS SHOW 

The method of correlation was used to interpret the test 
results. Bi-serial r was used in the correlations with attendance 
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at larigutiKft siiliooL Gliniiiological agfi .'uid iiiU-lligiduK* (lutu- 
vci’bftl) was 1‘Ununalc.d l)y conflation. 

For convenience, let the follinving inmdH'rn symbDlivj! Iho 
units used: 
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7. Attendance at LiiiiBimge School.' 
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The four first order correlations show that there is practically 
no relationship between having attended a Chinese language 
school and ability with the English language. The correlation 


Four Jirnt order ccrrelaliona 
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+0.024 

(0.058) 

The formulft used to compute 

-0.015 


the fff is that for bi'Serial r 





fihi = 4-0.286 (0.054) shows that there is a significant positive 
relationship between intelligence and attendance at a Chineae 
language school. 


Second order eoe^ienla 
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The formula used to compute 
ffr is that for bi'scriel r 
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This gives us the correlation between the variouB language 
functions and attendance at Chinese language schools with age 
and intelligence rendered constant. 
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None of these is significant. The language school has apparent 
slight retarding effect in the different functions, but the num¬ 
bers used in this study were not large enough to make this 
certain. Note that the language teat shows a positive (although 
incojiclusivc) correlation with attendance at language school. 
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If we taktt the averaKo of tlic four correlaliojis ( —O.Oir)) and 

^ r 

multiply the poinilationl)y 4 iimliiiiKo-* = 0.020 - = l.r)r) Riviug 

only ft low probability (Hi to 1) that Iheru \a a rutivrdinf; influ¬ 
ence corning from the Chinese langungo .sehool. 

Our final probhmi is lt> loculo the cuii.sn of this ndaidation in 
English ability. Biieb relardiitioii iiui.st occur whom these 
chilclien w'lio are icHu’cled are Imndicapped in their English 
ability. Those places may he (1) of the C!hir\esi'. hvug\u\gc 
school, (2) the home. I can think of no olhcT plao.e wlnn-c those 
cliildien who do not attend langimgc .school are going to have 
any extra advantage in acquiring Euglisli. Certninly the pub¬ 
lic school, playground, street or moving ])ictiire house is not 
going to discriminate hctw'een children who linve and chilflieii 
who have not attended Chinese language school. 

The following tabulation shows which language is commonly 
reported in the hoinc.s of these children: 


hanpuage sjinftcu m (Ae hoiiiR 


YEAIW ni’ 
ATtKKDAMCB 





ATCIIlNKBK 

CIISNKAF. 

(in IIOUDTPUI., 

KKdMnii 

TOTAIJ* 

LiNQUAOK 


oil UNkNOWIf 



SCIIODT.H 





0 

132 (84%) 

Bflff IW 

10 ( 0%) 

158 

0-2 

73 (75%) 


10 (10%) 

104 

2- 

204 (81%) 


15 ( 5%) 

2f)l 


414 

04 

35 

513 


There is no difference in the relative amounts of Chinese and 
English spoken in the home for the different groups as reported 
by the children. I must conclude therefore tluit the retardation 
of about five months for a twelve year old child in ability in 
English is caused by ntteiidancc at the Chinese language school. 


INFLUnNCE OP TUB liANGUAOE IN TIIK IIORII3 

It was shown earlier that there was no covvelation between 
attending foreign language school and Bpealdng hhigli.sli in the 
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homo. Sovoral interesting things come out of a study of the 
35 children who say they come from English apealdng homes. 



CIMLDnBM FnOM 
BNaLiaiiertUEiHQ 
noMBS 

AIL CKINESH 
CUlLDnBtf 

r.Q ... 1 

90.4 

90,3 

ll.Q...' 

86.3 

68.3 

V.Q.1 

08.8 1 

95 4 

C.Q.1 

83.3 

85.2 

L,0... 

RR 9 


n.n. 

80.0 

88,8 

V.ll. 

99.5 

90,0 

C.ll... 

84.4 

85.7 

L.R... 

88.7 

91,5 


The numbers are too small to make any differences significant. 
Ifc is evident that the children are of about the same brightness 
as those who come from Chinese speaking homes and are not 
at all superior in their Eii^h ability to those children. Note 
that they excel in vocabulary and ai*e inferior in their recogni¬ 
tion of language errore. Putting this last with the small posi¬ 
tive correlation found between attendance at language school 
and language leads me to surmise that there is something of 
significance hero. Those children who learn their English at 
school learn better English than when they learn poor English 
at home. The imperfect English which the home furnishes 
results in poorer language habits as for as grammatical correct¬ 
ness goes than when they hear no English at home. Correct 
speech has a worse enemy in the Pidgin English of the home 
than in the Chinese language school. On the other hand, 
English in the homo results in a larger English vocabulaiy than 
when the conversation and thought is in Chinese. Here again 
the Chinese language school works to prevent the growth of the 
vocabulaiy by requiring expression and thinking in Chinese. 
I estimate that the influence of the home and playground is 
about four times as great as the Chinese language school in caus¬ 
ing retardation in the English language. 
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PRACTICAL CONCLUBIONH 

The first conclusion to be drawn is the fact that difiereuces 
among individuals far cxcecrl difFcrciices caused by any one 
social agency—far exceed diffcreuccH caused by attendanco at a 
ChineSQ language schoob The dwtribution oC I.Q.'m whowH this 
plainly. I hope that those who are intore.sU’d in ediiciitioii in 
Hawaii will consider thia fact KonoiiHly. We Invvo been afraid 
of the influence of the foreign luugunKe Hcliool and yet the iiidu- 
ence of the foreign language school is only about oiie-fiftieth 
of that influence that gives one twclvc-ycar-old child the ability 
of the average child of nine and another twolvc-ycar old child 
the ability of the average yovith of fifteen. Wind is this faotov 
which produces those really romarkublo difTorenecs? Home 
conditions may account for part of these difToreneeB, but licrcd- 
ity ia also a large factor. If wc are really interestcid in the Eng- 
liah of the children and the kind of English they will apeak ns 
adults we had better let tlic foreign langungo school alone and 
turn our attention to the Iiome, the playground, and to the kind 
of individuals who are born. Of cour.se, tlie.so factors are prac« 
lically impossible to influonce, but that shows u.s that the lan¬ 
guage situation cannot be changed overniglit. 'J'he public 
schools on the islands arc doing u heroic and (iffcctivc work along 
this line. 

The second conclu.sion is that the eflcot of tho Chine.se lan¬ 
guage school on tho English ability of its studoiits is ho tunall 
as to be negligible. If I am not mistaken, it is the gross correla¬ 
tion of attendance at foreign language school and ability in Eng¬ 
lish that ia the bone of contention. As we have seen that is 
negligible, but, if anytlung, is poaitivc. Taking Chinese clul- 
dren as you find time they are not noticeably retarded in English 
because of attending foreign language schools, Chinese chil¬ 
dren who attend Chinese language schoola are neither youngei' 
nor older in their grades tlran those who have irot attended 
Chinese language school. 

I take it that the real retardation of the children who attend 
Chinese language school because of their BUpevior iutolUgeuco 
does not enter into the controversy. People, in general, do not 
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caro. wUotlicr cliildi'cn are achieving what theiv ability wairauts 
so long OH they keep up with their school mates. But to the 
educator and to the psychologist these children who attend 
Chinese language acliool are probably slightly retarded from 
what they ^voul(l have achieved if they had not attended the 
foreign language school. Since this small retardation cannot 
be diu; to home condition, we must ascribe it to the foreign 
language school as the only differentiating factor. This re¬ 
tardation is practically nil in language habits. The retardation 
shows itself in their stock of English words and in their ability 
to use these English words to express their thoughts. 



AN ANALYSIS OP SEVERAL -WELL-KNOWN TESTS 

E. E. GARRETT and V. W. UCMMON 
Cotu^hia UniuW6\ly 

This papei is an attempt to analyzsej through the technique 
of partial correlation, two well known cancellation teats— 
the A-tcat and the a-t teat—and the equally well known Color 
Naming teat. Whipple in his ''Manual of Mental and Physical 
Teats" Bays in the introduction* that “What we need is not new 
testa, though they are welcome enough, but an exhaustive 
investigation of a selected group of tests that have already 
been proposed." And even a superficial examination of the 
literature of tests will convince one that very often indeed, 
workers with teats have used them with no clear understanding 
of what the tests measure, or—^what is worse—with tho idea 
that a test actually meoaurea say, attention, or perception, or 
reasoning, because it is so labeled; Indications that oven if 
we do not know exactly what a teat meaauros, at least wo 
realize it, are seen in the tendency of present-day workers to 
call a test by some descriptive title rather than in terms of some 
more or less vaguely defined mental funetion whieh it may be 
thought of as meoauring; and so wc have cancellation tests, 
opposites tests, completion testa, etc., instead of testa of per¬ 
ception, association, or reasoning. 

It seems to tho writers that the next fltep ia to separate out, 
BO far 08 this can be done, the various factors which make for 
efficiency of performance in a given tost. The better these 
factors can be identified, the better able we are to say whnt our 
test measures. Rosenow® has shown in a very complete 

'Manual of Mental andPhyaioalTeBtH, Simplor ProccaHcn, 1014,p, 4. 

* Tho Analyaia of Mcntai Functiona, PaycU. Mono., 1017, vol. xxiv, 
no. loo. 
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fashion how the method of partial correlation may be used 
in analyzing mental testa and the purpose of this paper is to 
show how the method may be employed to find some, at least, 
of the factors which condition the performance of testa, which, 
tliougli generally considered simple, are often very differently 
interpreted. 

I. CANCELLATION TESTS 

Though generally admitted to be among the simplest tests 
that we have, testa of cancellation have presumably measured 
different functions for different investigators. Generally,* 
such tests have been known os tests of “discrimination” or 
“attention”; with variations, they have been called tests of 
“speed of perception,” “efficiency of perception,'' “speed and 
accuracy of perceptual discrimination,” “time of discrimination, 
association, and movement.” More specific information can 
be got by studying the correlations of cancellation tests with 
other testa. Cancellation correlates uniformly low with tests 
of general intelligence, and very seldom higher (and often much 
lower) than 0.40 with such tests as analogies, word-building, 
completion etc. While these correlations tell us something 
about cancelling ability, they leave much to be desired in the 
way of positive information. 

If wo look at cancellation from the standpoint of one taking 
the test, it would seem that we are able to discover at least two 
factors upon which efficiency in the tests depends. First, there 
is certainly present the factor of perception or recognition of 
the symbol or symbols to be marked; end secondly there is 
always present the factor of motor movement—the simple 
crossing out of the symbobafter we have found it. Vogt* has 
attempted to separate out the motor movement factor by com¬ 
paring the amount covered in cancellation of the usual kind, 
and the amount covered when the symbols are simply recog- 

» Whipple, Manual of Mental and Physical Teats, Simpler Procesgea, 
p, 305 IT. 

* Whipple, Manual of Mental and Physical Tests, Simpler ProceaseB, 
p. 320. 
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nizcG but uot iniu'kod. llo {U'M. (bo, luuvkiujj; \uov«- 

nunit nc(ioiintfi<l fur froin I'j to '10 jum- (‘.i'uI nf 1bi‘ 1 riHiuiroil 
dopondini^ on Uk^ i)r!mtis(‘ of llin siibjool. 'Diis lurllnul would 
sGoin to be tho lofricul way of at Iho miukin^; fiu-tfU'; 

pi'ovulod till) tost, oxcopl. for the. jiIim'ihio (if iniulvin^?, icniaiiis 
in ull otlior rnsiip.olK tho miuik'. Thai thin is no(, (nu’, howcwor, 
niiyoiio l/ikiiiK the, tost oati easily disi^ovor for himself. Iiiliir- 
feiTiitea, difUculty in holdiut!; the. \)l!U',e, or markiut; iironress, 
ai’Lso to make the tost a ?a,a) te.st, and iiol .siiiiidy eaneelhitioii 
minus the inavkinf; luovtanenl. It was to avoi'l this "fallacy 
of Bubtiaetiun" that pjutial oovielation was used as a means 
of analysis. 

Wo boRun with the idea of (indiiiK te.sts wliirh wo\i\d imiiisure 
the two factors, (1) niovciiumt involved in iiiiiikinK, and (2) 
simple recc)^;nition involved in rnuUiig tlnj synilml to be can¬ 
celled. With thivS cjul iu viinv, we. (^avc the A-ti^st and tln.5 a-t 
test to a class of Il'I undoi'ffiadnate.s in (kdmnbia Cotlene. 
The task in tlio first test i.s to made out every A ((lioix; ar(5 100 
A's) ill a paragrapli of pied eaiiiliil lettcu.s. In tlie scjcond te.st, 
the subject is iciqiiircd to mark out cveiy word whi(di cont.'uii.s 
both an a and a t from a page of Spanish text, following these, 
sevoval other tests were given: 

1. A latil of Rapid iifofor Cafirdinfifioa. 'Ibis tt^st, de.viaed 
and named by O. K. Taylor, rcciuhcs llu; drawing of four .sliort 
vertical lines crossed by a horizontal line (in the form of a 
"gate"). The measure of porfonnanco us(id by u,h was the time 
taken to make 100 little "gato.s" on a sheet ruled in leu coUnnna 
and ten rows. This tost is a mcasuro of Hiinplo motor activity, 
and coinparo.s with other tests of movoinent such as nndcing 
dots, dealing cards, etc.® It SGomed to us that this tost shoiikl 
mcn.siiro, with a miniinum of other faetor.s involved, tlie simple 
marking employed in cancellation. 

2. A lest of Rapid Recoonilion. (Also devised and uauied 
by Taylor.) In this test, the subject is given a page of jumbled 
numbers running from 1 to 50, wliich he is to join by straight 
lines, going from each inunbuv to the one whieh follows it 
divcetly. 

“ T.i’rnni!, Handbook of Rlontn.1 lOxinninatioii Mc'thnd.n, lOIO. 
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3. A {€st of more complex recognition. In thia test the task 
was to locate and mark all of the three-letter words found in a 
paragrapli of unspaced and pied material; and directly after¬ 
wards to locate and mark all of the four-letter words in a second 
paragraph. There were twenty-four words in each paragraph. 
The total time taken on the two paragraphs was recorded and a 
correction added for each word omitted. Three months after 
tlie first giving of this test, it was repeated on the same group, 
this time with the maridng movement omitted. The students 
were instructed to note each word but not to mark it, and as a 
check were required to write down the number of words found 
at the end of the tost. 

TABLE 1 

(All records arc in seconds) 


TKsra; 



1 

1 

1 

d 

0S 

1 0 

1 3 . 

a 

1 .2 
i 

1 S 

1 :2^ 

•9 

“Sg 

.2 S 
1| 
p 

1 'So 

S a 

“sa 


101.28 
20.07 

209.48j 
46.02 

122,82 

14.40 

239.721 

1 66 . 20 ' 

179.37 

30.07 

314.69 

07.48 

SD..."!. 


The averages and the SB’s for each of these tests are given in 
table 1. The average of 101.28 seconds on the A-test is closely 
in line ^viLli the results of Whitley* and other investigators who 
have used this test with college studente. In table 2 are given 
the correlations of the A-test and the a-t test with each of the 
other tests. None of the correlations are vei*y high (though all 
arc positive), the coiTelation of the A and the a-t tests e.g. 
0.62—being the highest. Apparently none of our tests overlap 
veiy completely either of the two cancellation tests, though 
the recognition of words seems to be more closely related to the 
cancellation tests than the rapid motor test. 

® TestH for Ijidividuftl Differences, Archives of Psych., no. 19, 1911, 
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The next step was to woik cnit a voKiossiou (xixiiiUou which 
would give tlie lelativc importance in (aima'llaiion of tho 
marking inovcrueiit factor and (lie rncognilioii factor. It 
seemed to us fair to take tlio test of Kapitl Motor {loiM'diniUioii 
(known heveafter as r.in.c.) as lepreseiUativc. of the, luurkiug 
activity which is present in caneclhition, IniL in sehuding a test 
which would repi'cscnt the rcougiiition elciuenl, the. task wiih not 
so easy. The so-civllod Rapid Recognition test was first dis¬ 
carded because it did not Hccm to he exactly the same sort of 
recognition which ^YO find in cancelling, and further because it 


TAIU.E 2 



a 

h 

§ 

d 

0 

t 

0 

Id 

ti 

Q 

0. 

3 

3 

a 

o 

Si 
/. M 
25 

1; a 

sp 

S'* 

ti 

s 

e 'J 
o r. 

•A a 

Sf 

h -> 
aS. 
P 

C C 

as* 

B 

A.-teflt. 


0 02 

0-37 

0,01 

0,43 

0 0' 

a-t teat. 

O.O'i 


0.22 

0.3S 

o,r)3 

0,3 

R.M.C. 


0,22 


0 31 

0 10 

0 1 

llapicl Recognition. 

0.01 

o.as 

0,31 


0,27 

* 

Recognition of Words willi 







marking. 


o,5:i 

0,10 

0.27 


0 4 

Recognition of Words wiLlioiit 

1 






marking. 


0.38 

0.18 

* 

0.42 



* No correlationB found. 


is complicated by the drawing of lines, and hence, to some 
degree at least, is dependent on movement, It would look as 
though the Recognition of AVords, without marking, would bo 
the best test of the recognition of certain symbols, minus the 
marking movement. Further consideration, however, caused 
us to decide against this form of the test in favor of the tost, n.S' 
first given, in which the subject was required to mark the word.s 
when found. In the first place, the marking of tho words, as 
reported by the aubjocts and checked by observations of the 
expevimcnlcr, served rather as a means of keeping the place 
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than aa a diatvactiou or as a kind of motor movement. That it 
actually facilitated recognition is shown by the fact that the 
total time taken to mark a blank was, on the average, nearly 
twice ns groat for the test without marking as for the test 
wiili iimiking; and further by the evidont difficulty which the 
men hiid in keeping the place when no marks were made. 
Sevoi’al students ii.s{3d their finger or followed the lines with a 
pejicil in order to keep track of the words as they were recog¬ 
nized. All I'cportcd that the test was far less difficult when the 
marking was pennitted. The relatively small part which speed 
of marldiig, and tlie relatively great part which ability to find 
the words in the complex material, play in determining one's 
score seemed to recommend this test as a fail' measure of that 
recognition, whose inQiience in cancellation we wished to find. 
From the statistical standpoint we believed that the two tests 
aclccied, r.m.c., and Recognition of Woida were satisfactory, 
in that they are highly aiough coiTelated with the two cancella¬ 
tion tests to indicate the presence of common factors, and yet 
they are not so highly related to them as to be merely measures 
of the same function. 

The first regression equation was worked out from the fol¬ 
lowing variables'. 

1. A-tesb. 

2. Rapid Motor CoSrdination test. 

3. Rccogtiitton of Words (with marking). 

The partials and the r^ression equation are given below. 

r 12.3:0.31 r 13.2:0.40 r 23.1:0,00 

I (A-tc 3 t) = .311, (Rapid Motor Coowlination) + 0.38s:i (Recognitioti of Words) 

In this equation the SB’s of all of the distributions have been 
taken equal’ in order to show the relative contribution of the 
two tests to the A-test, irrespective of the unit of measurement 
used in cither test. The regression equation shows that the 
two factors are nearly of equal importance. We are able to 

’ T, L. Kelley, llulictmUmveraity ofTexaa, 1916,27, p.S. 
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Bay, tlicTcfovc, that any given t^cove oi\ t!\o A-tewt iw contrilmtftfl 
to equally by the inarking-inoveuKiut luul the rneognition of the 
symbols, in so far as these fiietors enter into the A-test. Pre- 
fliiniiibly, many other faetorn are pres(?iit and nnaceounted for 
by the two tests above. .Sevma] facts sliould he considered in 
the light of these conchiaions. 

1. The raw eovrelation.between Ihi^ A-test (1) i\ml r.ni.e. (2), 
e.g., rl2 = 0,37, is only slightly afTectcil by ruling out the 
Recognition of Words test (3), e.g,, rJ2,3 -= 0.34. 'I’lie raw 
correlation between tlic A-te.st and tlie R(u;ognition lest, e.g., 
rl3 = 0.43, is also only slightly affected iiy ruling out r.in.c., 
e.g., rl3.2 = 0.40. This would iudicatii that hotli (2) and (3) 
actually do measure something which in present in the cancelling 
test independently of each other, wliilo bhcii' partial correlation, 
r23.1 = 0.00, would indicate that they measure dilTerinit aspects 
or phases of the total process. 

2. The relative iinportanco of the two factors as we have 
given them holds only fov rapid marking arul recognition as 
defined by our tests. The inultiplo correlation coolllcient 
Ri( 23 ) = 0.52 serves to dh.sipate any delusion.s that w(! may 
have that wo have measured cveri/lhijuj tliat there i.s in the. A- 
test. In so far as our tests do measure spiicd of marking and 
ability to find certain dcaiguated symbols, however, ifc seems 
reasonable to conclude that these two factova play an ecjual lAlo 
in determining the score on the A-test, 

3. To one who has taken or given the A-te.st many tiine.s, we 
do not believe that it will seem c.'cceptional that the marking 
movement should bo so important. Tho fiiulijig of the A's 
is a simple sort of recognition, done with little he.Hitation or 
search except the first time the test is jicrfovincd, Increase of 
speed with practise would then (to hazard a guess) be due to the 
increasing mechanization of the “finding i)roce3.H'’ and the 
consequent changing of the te.st into a simple marking exercise. 
Our equation holds only for the first perfornuinee; us practise 
goes on, the relative weight of tho two factors would pi-obably 
shift, the marking becoming move important, and the. recogni¬ 
tion Ics.s important. 
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Tin; procsctluro wh'uih wo followed with the A-teat was re- 
peutod with the a-t tost. The three variables are 

1. a-t toHt. 

2. lliipiil motor coordination test. 

If. llor.ot'iutioi} of words (with marking.) 

'Hk! paiiial corndations and the regressioii equation are as 
follow.s: 


r 12.d = 0.17 r 13.2 = 0,51 r 23,1 = 0.05 

Xi (a-t Lo.st) = 0,1.5.rj (imu,c.) -j- 0,502:j (Hecognition of Words) 

Tilo SD'm have Ijeen taken as equal for the reasons given previ¬ 
ously. Thi.s ocpiiition indicates that the two factors are dilfor- 
ently rohited in the a-t test than in the A-test. In a-t, recogni¬ 
tion ac{a)unts for three times as much of the score as the 
marking movemont. Tliis result is certainly in lino with com¬ 
mon Hujjae experience with the test. Finding the words to be 
canccdled in tlic a-t test is much more clifRcult than finding the 
*A’,s to Ijo 2 n/u’lcofl in the A-test, The low raw cori’elation of a-t 
and r.iii.c. and tho slightly lower partial correlation with 
recognition f)ut, gives little weight to the simple marldng factor; 
while the practically zero correlation of r.m.o. and recognition 
willi ii-L out, r23.1 = 0.05 is consistent with tho results found 
for the A-test, and aci’vc.s to substantiate our earlier statement 
that tho two testa are independent. On the other hand, ruling 
out tho (dfect of r.jii.c. (rl3 = 0.53 and rl3.2 =* 0.51,) has a 
negligible effect on the correlation of a-t and recognition. 
Iilvidniitly, ability to find the words containing a and t is much 
iiioi'G important in determining one’s score than the ability to 
mark the word when found. The multiple coefficient rti(23i — 
0.55 shows tliut there are other factors involved in the a-t test 
than those we have found; chance errors, interferences, slips of 
ntltiiition, etc. arc ijrobably some of these. 

I'he score on the a-t test is influenced then in the ratio 3:1 
by the icsls of recognition and the marking movement. It is 
highly linporLiuit that the word scoro be included in this state¬ 
ment. If wo wore able to say that Cancelling Ability is made up 
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in a certain way of the two fnctorn, recognition and marking 
movomcntj wc could then say that the Hcorc on a cancellation 
teat should be influenced in exactly the wune way by the two 
factora. It would, however, be diHOfitrouH if wo argued in the 
reverse direction; from test to hypothetical ability. 

II. TUB COI.OIl NAMING TEHT 

One of the moat striking featm ea of the Color Naming test is 
the inliibition or interference which the Hubject expcricncea 
during its performance. He atnrts out confidontly, naming 
the colors rapidly, but before ho hfus gone very far he begins to 
hesitate and make mistakes; sometimes he will nve]i stave at a 
color for several seconds before he can give its name. There arc 
great individual (Uffevcncca in the amount of interference 
experienced; some subjects feel practically none, some experi¬ 
ence a little, but by making an effort overcome it, winlo others 
are bothered throughout the entire pciformanco. Interference 
was therefore selected as one of tlie factors to be studied for 
its effect on Color Naming. 

Next the Color Naming test certainly involves perception of 
the colors—or probably recognition of the colors - and it seems 
reasonable to a.saume that individual differences in speed of 
recognition would influence performance on the test, 

Finally, it is possible that an individual's performance might 
be influenced to some extent by the speed with which he is able 
to speak the names of the colors. 

The three factors chosen for investigating color naming wore, 
therefore, 

1, IntcrferoncG or inhibition, 

2 , Speofl of recognition. 

3, Speed of epocch, 

1, Interference 

A. test which would measure the interference factor directly 
would be very difficult, if not impossible, to devise. This 
factor could, however, presumably, be measured indirectly by 
a test idenlical with the Color Naming test in all i)articular8 
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except the interference-causing featui«. TMs feature, accord¬ 
ing to Wordworth and Wells,® is very likely the equal readiness 
of all five colors from immediately preceding uae. A test in¬ 
volving 100 different colors, all just as familiar to the subject as 
the five used in the standard test, would probably be free 
from interference; hence a measure or index of the amount of 
interference experienced could be obtained by comparing the 
time for the standard test with the time for the lOO^color test. 
As tliia sort of test was obviously impossible, it was thought that 
the next best thing would be to have the subject perform the 
standard Color Naming test in a modified manner, naming all of 
the squares of a given color in succession, instead of in a mixed 
order. That is, he would start with the first color, say Red, and 
sweep his eyes across each line from left to right, calling out 
Red each time he perceived a red square. Immediately upon 
saying the last Red, he would go back to the beginning and name 
all of the Blacks, followed in turn by the Yellows, Greens, Blues, 
using the first five colons of the top line os a guide to the order. 
The subjects experienced practically no interference in this test, 
which is referred to hereafter os the Color Finding test. The 
“interference index” of the subject was theii taken to be the 
ratio of his time on the Color Naming test, standard method, to 
his time on the Color Finding test. Although this index is a 
ratio of two scores, and not a directly measured quantity, it is 
believed that it does give information concerning the amo\mt of 
inhibition experienced by the subject, which cannot be obtained 
from cither of the component scores alone. It is therefore to 
to be expected that an individual showing signs of considerable 
interference in the Color Naming test would give a high inter¬ 
ference index, and vice verso. Incidental observation showed 
that this was usually the case. It is evident, however, that the 
“interference index” may not depend entirely on the inter¬ 
ference in color naming, but may also be influenced to some 
extent by ability in the particular “hunt and find” type of 
activity which is characteristic of the Color Finding test. 
The effect of this factor can, however, be carfed for by statistical 
treatment. 

• Assooiation Tests, Psych. Mono., 1911, no. 67. 
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2. Spc.cd of rcmjntlion 

'‘Speed of m;o>'ni|.ion" is a rullu'r iiideliniio l(‘riii, iinrl iL is 
probable that most, iinlividuals are not ('(nuilly prolicic'iit in all 
byiiOH of "rdeoKiiiUoa aetivily." ilorojiiiiliim of rolors is, 
however, the most impovtaut type from (lu* sf iiinbiihut of this 
Rfciidy, and it was iKdievod lhal. iho t'olor Fiiniinj^ !(’,«< described 
above would servo as ii g<iocl iiimauni of such iil»ilil,y. I’or 
purposes of eoiiij^arison it was deeided to use also Uvo ‘'poic.ep- 
tion tests” of the coiivonlioiial typo; ihoso wei‘(; the a-i lost 
and the ^vord icooguitiou test, proviou'^ly deserila'd under 
cancellation. 

3. i^pecd of speech 

A test whicli would mcasuns speed (d si»*(’<’li widuiut being 
influenced by spi'cil of recogiiilion iniKhl foroxaioplo roipiiri! the 
subject to I'odte, at maxiiuuiu speed, some nmlcniil whieh b(5 
had thorougldy meuKU'ized. Anolluu' typ(‘ uiight riMpiire tlin 
subject to vetnl matoviul so easy aud fnuiiliav that i)erce])ii()u 
could lake place much fusUu- tluuispe.och eould follow. Uceila- 
tion of the alpluiliiit i.s a good example of tln! Jir.st type. Wluui 
this was tried, two defeids at once beeamo {ii>pai'('iil. 'J’ho 
pGifonimiicc took so little lime that in order to (iblaiii a rea¬ 
sonable vauRO of scores it was necessary louse a uudliple iMn’for- 
inaiice, whicli iutroduced a possilnlity f>f errors in eouutiiig lUo 
repetitiona, Also, tliR .subjects Icmled to lumuldc and nlur tlio 
lettcra in spite of instrurtiojiK to enunciate clearly. A .second 
tost considered wns the rending of v(*ry simple pros('. it was 
felt, ho^Yevcv, that this wouhl test a smooth, llowing type of 
enunciation rather than the mure, dLscouiiceted type used in 
saying the colors. Tlie test finally decided upon was the l eading 
of a series of two-digit numbers. The immbcrfl were Lliosn of 
thb ^Voodworth-Woll.s Constant Incvcinont test, but in.stoad of 
being nvvanged in cohinrns, ns in that test, they wcu'e. ly po^Yrilt en 
in ten horizontal rows of ten nutuhers each following the spacing 
of the scpuu’c.s in tin* Color Naming test. All of tlie. .subjccls 
reported that they could percoivc tho numbeiH niucli fasicr 
than they could sny them; lhal in, the limiting factoi’ war- 
ability to onvinciatc rapidly rather than to pGrei'-ive vapidly. 
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The teats were given ns individual tests to 60 subjects, 25 
men and 25 women. Ncnrly all of the subjects were graduate 
sbudenta in psychology. With the Color Naming, Color 
Finding, and Heading Numbore teats a double performance was 
taken in order to increase the range of aeprea. A stop watch, 
reading to i wceond, was uaed for recording the time of 
performance. 

The averages and the Hiandard deviations of the various tests 
are given in table 3. All of tlie scores are in seconds except that 
for interference index, which ia a pure number. 

The moat important correlations between the tests were 
calculated by tlic Product-Moment formula and are given in 
table 4. Since the Color Finding, Recognition, and Eirt tests all 
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16.6 


298.0 

90.6 

6, ft-t test..... 1 

181.8 

38.1 


correlate to approximately the same extent with the Color 
Naming, it was decided to use only the Color Finding test as a 
measure of the speed of recognition. The partial correlation 
coefficients are to bo found in table 5. These are arranged to 
sliow the effect upon the raw correlation between Color Naming 
and each of the other tests, of the elimination of the effect of the 
other teats taken separately and jointly. 

The figures in the first column may be taken to mean that the 
correlation between Color Naming and Interference Index is 
very probably genuine and high; ruling out the Color Finding 
servos only to boost the correlation, from 0.71 to 0.85. Speed 
of speech (the Reading Numbers teat) is practically without 
effect upon the correlation between Color Naming and Inter¬ 
ference Index, since the con'elation of no. 1 and no. 2 is not 













430 


ir. E. GAKItK’n’ AND V. \V. LEMMON 


offcctGcl when no. 4 i.*? "pnrl.inlhHl” ou(.. (loin^ fo the H(‘confl 
column, it is soon that tlin coiTolalion bclwoon dolor Naming 

TAIII.E 4 


Sluni'inil the intcrcorrrlalinnH lirtwrin Ihc itijfrrrut tr^ls 
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and Color T’inding is nearly doubled when th(‘ Inlevforeniu) 
Index is ruled out. This may b6 taken as lemUug support to the 
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supposition pvovionsly made, that the main difference between 
the Color Fiiidinn imd the Color Naming tests lies in the pres¬ 
ence of t)io IntiM'foroncc fjietor in the second test, and its absence 
in the first. Again speed of speneh, no. 4, has little effect. The 
coenici(mts in the third column are of iittle significance; they 
are iiU small and unreliable. 

Tile nuiUi))le correlation coofRcicnt or the maximum 

corrclalion whicli wn can oliiain lietwccn teal 1, Color Naming, 
nnd the cojnbiinvl effects of the other three tests taken together, 
is found to be 0.88. Some would interpret this coefficient as 
moaning that the chances are about 9 in 10 that any particular 
score on Color Naming depends on the scores in the three tests 
dascrilied. As the value which tliis multiple coefficient might 
he expected to have by a chance combination of our variables is 
0.2.') the obtained coefficient 0.88 is, therefore, probably 
reliable. 

The regression cQuation, which expresses Color Naming (1) 
in tonn.s of tlio other tlireo variables (2), (3), (4), is given below. 
Tlic coefficients linvc all been multiplied by a convenient con¬ 
stant in order to make their sum equal to 100, and thus show 
move clearly the relative weight of the three tests in determining 
the score on Color Naming, xi (Color Naming * 0.58xj 
(Intcrfcronco Index) + 0.30x3 (Color Finding) 4- O.OSx^ 
(Reading Numbew). 

It is clearly evident from this equation that the Interfeienee 
Index ia of greatest importance in the Color Naming score; 
speed of color recognition ranlcs next, while speed of speech 
evidently plays a minor part. 

In view of the importance of interference, the cause of this 
state of things becomes a matter of much interest. Warner 
Brown® has reported an experiment in which a comparison was 
made of the time required to name a series of colors (not those of 
the standard test) and the time required to read the same color 
names wlien typewritten on a sheet. He found that the names 
could be read in approximately half the time required to name 
the colors. Both performances were improved by practise, the 

• Paychological Koview, 1W6, vol. 22, p. 45. 



438 


}l. K. GAirnKTr AND V. W. LKMMON 


per cent of improvoincnt f)GinK the j'nuu! in ojioh. This 
exporiinent wn« tried, in iin ahl)roviated funii, in the present 
study—the stfliidtircl Color Naming te?t iroiiig nscd,'--'iin(l the 
ndditioniil fact was noted thnb i)rnctiea\ly no iiilerferoncc oc¬ 
curred wlicii reading tlio color names from the ty{)ewritt(‘ii flhoeb, 
in spite of tho fact that the factors of recency and frcfiuency 
affect all of the color names to tlin same exlcnl as in tlni Color 
Naming test. lienee it sceins reasonable to any that inter- 
ferciiecs which arise in naming colors are duo lurt so inucli to an 
equal readiness of the color names ofl to an equal roadinoSvS of 
tho color rccognitivo processes, Another factor present in 
inter/erencG is very probably tho present strength of the associa¬ 
tions between colors and their names, already detoj inined by 
post use. Practise iiaunlly reduces intcrforcnco in this test, 
though oftentimes the iinprovcmctib ia alight. 



Till'] JU'ifiATlONSmPS BETWEEN THREE TESTS OF 
IMAGINAITON; AND THEIR CORRELATION 
WITH IN'i’ELLlGENCE 

JOHN A. McGEOCH 

I'rn/nsOT of Psychology, Washington University 

Th(;r(! avo iiiiinc,rous practical situations in which imagination, 
in the sense of ability to reorganize the data of past experience, 
plays (in important part. It is often difficult, of course, to distin- 
giiish between imagination, so described, and thinking, Imagi¬ 
nation, liownvcr, is taken to involve a reorganization which does 
not liavo, definitely, to represent past experience, nor to pre¬ 
sent a pattern nncessarily true in any futui-e sense. Productive 
ini«ginnti(Ht ctnd invention, which are considered as functions of 
intolligcnoo, do cliaracteri.stically present regroupings of data 
wliieh arc vnliiuldc in futuio action. Diagnostic indications 
of Hiidi alnlity, or tests winch purport to be such, are worth 
exaijjining. 

Thei'c arc three tests of imagination, two of them rather 
cojnnionly used, which aro supposed to racasuve active and pro¬ 
ductive inuigining ability. These are the ink-blot, word¬ 
building and linguistic invention tests. The purpose of this 
pa])er is to jwesent the results of an investigation into the 
rclationsliij^s which obtain between these three teats—as to 
whether or not ilrey sccin to measure the same type of ability 
and into the con'elation between these tests and intelligence 
as measured by Army Alpha. 

Each imagination test was administered according to the 
standard methods, cited by Whipple.^ Ink-blots 1-10 of the 
series furnished l)y C. 11. Stoclting Co. were used, five minutes 
being given each Hiil)jcct in which to write down the objects 

> (J. M,, Menmil of Mental and Pliyuical Tests, BaUimore, 

Warwick and York, 1914. 
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which ho could make out of each lot. For tlie word-building, 
the Bct of lettora aeobmi and eaiWp wore uaod, and the subjects 
were given five minutes for each. In the linguistic invention 
test, three sets each of nouns and verbs wore used, ns follows: 
A^outw (1) citizen, horec, decree; (2) bell, ground, owner; (3) 
skill, modification, picture; Verba (1) blenn, destroy, write; (2) 
make, correspond, remain; (3) require, choose, run. 

The ink-blots wero scored in terma of the average number of 
associations given to the ten blots; the word-building in number 
of words constructed out of tho two sots of letters; and the 
linguistic invention in tenns of the average number of sentences 
written for tlio six sets of words. Tliis gives a quantitative 
score for each test. It woa evident, however, that the quanti¬ 
tative score frequently failed to given complete picture of the 
work done in the ink-blot nnd linguistic invention teats. A sub¬ 
ject might see few objects in an ink-blot, but these objects might 
be complex and richly described; or one might build few sen¬ 
tences around tho given words, but tho acntencca might Ikj in¬ 
volved and well organized. Converacly, one might give many 
associations to the ink-blots, or write many aontcnccs, but these 
might bo conventional, barren or lacking in organization. 
Various rating methods were tried nnd discarded ns of doubtful 
validity. Both ink-bLot s^ciationa and acntencca are too 
varied and numeroua to be brought within a single rating. 
Finally a suggestion, made by'Whipplo'regarding Miss Sharp’s 
qualitative scoring of sentences in tho linguistic invontion test, 
was followed. He says: “In practice, this scoring is virtually 
equivalent to estimating quality of work in terms of average 
number of words per sentence, and that simpler method may bo 
used for the qualitative score.*' Accordingly, the words used 
in expressing the ink-blot associations, and in the sentences 
written, were counted—omitting definite and indefinite articles 
and counting all verb forms os one word.* This is admittedly a 
rough method, but it seems to give at least an approximately 
qualitative score. 

• Tko wriUi ia indebted to Mt. E, J. Birk lor both tho quantitative 
and qualitative scoring, 
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The subjects taking these tests were all students in general 
psychology at Waslungton University. It was impossible to 
secure a acore on each teat for all the subjects involved, but 
roughly 100 cases are represented in each correlation for each 
sex. The number of cases represented can be read approxi¬ 
mately from the P.B.'s of the coeiheients of correlation. 

The following tiiVdo will give some idea of the way in which 
the onsM wore distributed. Since to give the frequency dis- 
ti’ibution of each set of scores would be ueedlesaly ponderous, 
only the means and standard deviations are shown. 
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The iiitcrcorrolutiqns have been made for each sex separately 
and arc as follows: 



UXN 

WOMEN 

Acobmt with eairlp. 



Word-building with linguigtio inven- 



tion; 



Quantity. 


mu; ;gat«i:{!ii 

Quality. 

0 092 ± 0,063 

SE iBBiKiltItl 

Word-building with infc-blotar 



Quantity. 

0.152 ± 0.067 

0.260 ^ 0.065 

Quality.. 

0.170 ± 0.067 

0,237 ± 0.060 

Ink-blots with linguistio invention: 



1,11. quontity — I/,I. quantity. 

0.031 ± 0.D61 

0.100 ± 0.067 

1. 13. quality — L.I. quality. 

-0.05S i 0.061 

0.243 it 0.064 

I.B. quantity—L.I. quality. 

0.084 ± 0.061 

0.281 ± 0.063 

I.B, quality — L.I. quantity. 

-0,020 ± 0.061 

0,164 =b 0,067 


The table of means and standard deviations indicates that 
the spread is not so great as to cast doubt on. the validity of the 
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rc.Hiilts, except in tlio c;iso of llu* iiik-Iilot fjimlitalive Kcore.s. 
Tlie coiTolutioiiH show Unit ii juoflemli'ly ImkIi j-ehitionship 
obtains Ijetwot'ii tlie scores from llie tw*) sols of Icitteifi in the 
word-buihlinn lest. T<ojiviiiK these out <»f tlie dismission, liow- 
evcv, the coelUelents nrc, uU h»\v. All of those for the men have 
Hucli hi^li P.bVs as lo render them nenliKible. 'I’lie corn’lntions 
for the women are hip;hor Ihrouplioul Ilian arc those, for the men, 
but even so the relations iiirlkMited are not d'lie eoefl'i- 

eieiits of conehition lietwcen word-lmildinj^ and iiik-l)lot scores, 
both mcaHures; hatweeu iiik-hhit (piulity and lina;uistio, in¬ 
vention ciiiality; and between iiik-hlot (luuntity and lin[;uisti(: 
invention quality, have IVE.’a small cnounli to reiuler them 
reliiiblo, even though low. The olliens am piaid ically 110^11^11)10. 
The ink-blot scores give higher correlations with the seoros from 
the two other tests than do tlic^se two between (.h(!nisnlv(!s. 
The (lifl'erenees winch appear lietween tin* eoetlicients for the 
moil and those for the women indiculc that it might i)e signi¬ 
ficant to compute separate corrolatioim for the soxe.s inoro often 
than is usually done. 

It would seem, from the coenicioiits of correlation given, 
that WG arc inoasurliig by the llirco tests used, almost entirely 
difl'event types of functioning, and (.hat a pcrcon may bo judged 
highly imaginative by one task nnd vci'y difl'crontly liy another. 
There would seom thus to ho iinaginnlion.s and not an im¬ 
agination. 

d'he next question is whether or not those lesls call for tlic 
typo of regrouping and rearraiiRiug «)f cxpcrieuco which is sup¬ 
posed to go with intelligonce. Army Alpha had been given to 
most of the subjects used in ihis investigutioii, and tli(! scores 
on it have been correlated with the imagination lust scores, 
The results arc given below: 
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Tho correlation of intelligence with word-building is moder¬ 
ately high for both fiexca; with the ink-blot scores it is negli¬ 
gible for the men and slight for the women. It is somewhat 
higher for tho linguistic invention scores, but still little more 
than slight. Sex differences appear again. The men give much 
lower coefficients of con’elation except in the case of word- 
building and linguistic invention quality. The P.E.’a indicate, 
that the relationship between Army Alpha and the imagination^ 
test scorea is reliable, though low, in the case of linguistic in^ 
vention quality and word-building for the men, and word¬ 
building, ink-blot quantity, and linguistic invention quantity 
for the women. 

It thus appears either that these testa, with the exception of 
word-building, do not measure very greatly the type of pro¬ 
ductive imagination which is supposed to go with intelligence, 
or that the presumption mentioned is not sound, or that the 
Arniy Alpha intelligence test does not represent that sort of 
intelligence in its acore. Which of these alternatives is the 
correct one it will take much more searching investigation to 
reveal. 



MINOR STUDIES IN THE. rSYCHOLOCIY OF 
ADVERTISING 

XI. The Package as a pHATUnE m Maciaxine Adveutisino 
HAllUY D. KITSON and JOSEl'Il J. ClAMPBl'T,!. 

From Ihe Psuchological Lnhorulorn of Indiana UniocruUy 

The iucroasing interest that marketers are oviaeing in the 
package leads one to question ^vl^ethcl’ it is not time to apply 
the historical technique and .secure n quantitative expression 
of this interest. 

With this end in view, a study was made of magazine adver¬ 
tisements in 1912 and 1922. The A?ncrica7i Mopn2f7ic was u.sed 
as a medium likely to contain a variety of commodities sold in 
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packages. The issues chosen for examination were tho.se of 
December, 1912, January and November, 1913, and December, 
1922, Januaiy and November, 1923. The advertisements of 
goods that were sold in package.^ were counted. Then tlie 
number of these that showed a facsimile of the package was 
determined. In 1912^1913 the advertisements for goocl.s sold 
in package numbered 255, of wliich 117 or 40 per cent gave 
a facsimile of the package in the ad. In the next decade, how- 
evar, tlie per cent of advertiaoments of packagoable goods that 
pictured the package was 70,7. 
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As shown in table 1 the number of advertisements for goods 
solfl in i^ackagcs inci'easeci from 255 to 605 in the ten years, or 
138 per cent. This reflects several things: absolute growth in 
aclvcrliftcinciits; and increase in the number of commodities 
that are being sold in packages. The latter factor shows the 
increasing value which mai'keters ai'e putting on the package 
as market device. 

In adclition to this, however, is the fact that in these ten years 
the frefiiiGiicy witli which the package has appeared as a part 
of tlie advertisement has increased from 46.0 to 70.7 per cent¬ 
al! increase of 54 per cent. 

According to the assumptions of the historical method, that a 
practise which has pei'sisted and gi‘Own has probably been 
valuable, wo may infer that to featui‘6 the package in magazine 
advertising has l^cen profitable and will be a valuable feature 
of an advertising appeal. 



MlNOll STUDLiift IN TUN rHY(JlI()L()(5Y OF 
ADVKllTISINn 


XIL lUa’io limvKiiN ,Sr/.>i ot 'rvi'i-’. in IlKA.ur,iNK kw vSixb 
OV AdvKUTIjIBMEHT 

IIAttllY D. KlTSOiV AND XIAWj K. MOllOAN 

Whcnftvcr an advortiaing copy writer composCH an julvcr- 
‘tisement ho must dGcicio what rIiuII he the size of tlie heiulliiin in 
proportion to the rest of the udvertisement, iSiiice the function 
of the headline is priiimiily to iittract attention, care is usiiiilly 
taken to use a large size of typo. At the same tiuie it is rccftg- 
nized that the type must not ho so large as to violate \)rinc.iples 
of good taste. It must be kept down to a size pro\K)vUonatti to 
the size of the advertisement. In the olTmt to stale what this 
proportioTi should he a tradition haa'iiTWini that tho height of 
the hcadlino fllioiiUl bo to -a’d the height of ih(! advertisoiiicnb.^ 
In ordor to seo what is iicUiaUy the practise of ndveitiseiH in 
this rcspocl, the writers undertook an investigation of (uiiTfuifc 
adverti-soments. Magazinc-s of two sizes wen; used—tho 
Amerknn, representing one size and the AVdarda?/ Evenmg Pofit 
roprescnting another size. In each of these iiKalhnns three .sizes 
of advertisements wore examined— full page, two column and 
one column. One hundred of each kind in each periodical; 
giving a total of GOO advertisements examined. The specilic 
i&9UGS were thoso for August, Septemher, October, Noveml>ev 
and December, 1022, of the A7>ierican, and Januaiy, Felnnary, 
March and April of 192'1 of the jSafwrrJflj/ Evening P(M, Only 
advei’tiBcmcnts were imcd which contained definite hcadlincH, 
separate from body matter, occiipyiiig only one line. Aleasure.s 
woj'e made with a riilor reading in inches. 

'■ Sfcurch, Daniel, Vrinciplcfl of Advertising, Chicago, A, W, Hliuw C5o., 
1023, p, 622. 
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RESULTS 


Table 1 shows the average heiglit of the headlines, the aver¬ 
age deviation (the amount by which on the average the several 
monsuvea deviate from the average height), and the ratio be¬ 
tween lieight of type and length of advertisement. Thus, the 
typo in the headlines of the 100 one-column advertisements in 
tiio Salurdny livening Post measured on the average 0,39 inch 
(about 48 point lower case). A page of the SatUT^ay Eeening 
Post is 12i, or 12.25 inches. The ratio between the height of 
typo and length of advci'tisemcnt is, therefore, (39 + 12.25 =) 
0.031. 

TABLE l 

Aver<iff€ keiffkl of type in keadliues of one column, two column, and full 
■pngc advarliseincnl and ratio to lenffth of adoerlisemenl 



lialw'day Eneninu Post 
(nizi! of page 12.25 by 

9,37 incho.s). 

American (hikg of page 
10,2,>3 by 7 iiichos).. 


I’lio rfttio.s are veiy close, janging from ^ to fbe Satur¬ 
day Evening Post and from to ^ in the America?!. As is to be 
expected, the ratio is smaller in the case of full page advertise¬ 
ments. Indeed the table shows that as the advertisement in¬ 
creases in width the heiglit of type used in the headlines increases, 
thus diminishing the size of the ratio: the ratio for full-page 
advertisements in the Saturday Evening Post and A?r!ericn??, 
being and respectively, while the ratios for single column 
(1 pag(5) advertisements are and 
The A.D. (average deviation) is important since it shows 
concisely how groat is the tendency in the several instances to 
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deviate from the average. Though giniill in all caw.s, the A.D.. 
is BomeTvhat greater in the case of full-page advevlisejneuts; 
that isj the latter contain more honflHiies of relalively Minall size 
type and more of relatively large mzc type. Thin in prohably 
a reflection of the fact that with largo space one can oiiiploy 
many varieties of treatmoiit. The fuel that the A. 1). in the 
case of the Saturday Evening} i.s greater tlian tliat in the case 
of the American ia pro))ably due to the sanio fact, the page 
of the former being two inches longer and 21 inches wider than 
that of the latter. With tlio greater apace one can use. much 
white space or little, large ilhiBtrationH, small ilhiHtratioirSj or 
none, long hendlinea or short ones, composed of atnall type or 
large typo. It was noted that advcrtiscmcuts with no illus^- 
trations generally used larger, bolder, and more attractive typo 
in the headline, relying on the headline to cuutj' the liurdcu of 
attracting the attention. Goudy Old Stylo socnicil to pre¬ 
dominate in the headlines of this class of ndverti.seinont. 

CONCIiUSIONS 

1. The height of typo used in one-linc headlines of adver¬ 
tisements in the Saiurday Evening Past and the /Ojicrican 
Magazine tends to bear a definite ratio to the length (and 
width) of the adverkiaeraent. 

2. In both magazines the ratio decreases as the advortiae- 
ment increases in width. 

3. Though the average deviation is small in all cases, it ia 
somewhat greater in the larger magazine and in the wider 
advertisements. This is probably due to thefact that in nlarger 
space a greater variety of type treatment ia possible. 

6. The fact that eucli minute differencea as theao are brought 
out by the kind of measurement here employed Bpeaks very 
favorably for the delicacy of the historical method as a scientific 
.technique for the measurement of trends in advertising practice. 

6. Finally we may concludo that whatever bo the basis of the 
theory current among advortiBcra lhat the height of the head¬ 
line should be between iV Rnd tlio length of the advertise¬ 
ment, in the actual construction of lulvortiscmonte of the sizes 
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here considered, the ratio ia on the average much smaller, 
ranging from at a maximum to at a minimum, at least for 
one-line headlines. The esthetic wisdom of this can be seen 
from the two letters printed below. The first measures the 
length of a page of the Saturday Evening Post and the second, 
the length of a page of the ^?nerican Magazine, both ob¬ 
viously too large to look good in those periodicals. 




NOTKS AND NIOWS 


YALU UNlVfctUSlTY INMTl'fUrfS OF rHV««<HiO«iV 

A. Rro^ij) of rcHctirch HiiccialiHls will lio {I'nin’iulfil (o^;('(hi'v iu an 
InetiUitc dovoLpd to LIh; Hlndy of /undiiinfntul intjldcmH nf liiimiui 
bslifivjor, find to tlio traiiiiiiK of ponioiuiol for Iho fnrllx'r imiHiiiL nf 
ncwfltiitlicfl in tlie field of leneliiiiR, resoiiroli, imd nf iirnclicfil fipiilica- 
tion, The initiation of thin (‘iiterprifie ia a Hlep of tlio lirnl imporlancfi 
toward inc-veaHing the fadlitiea f<tr payvlKiloRienl rewareh and IvaininR, 
The need of H\ioh resoaroli lias hren incronaingly fedfc in niodiciiK;, in 
industry, in education, in social work, in child wi'Uiiro, iind in viiriou}! 
public pTobleins, A RoncrouB ooulrilnitioTi for a period of live yearn 
toward thia undertakinR has l«;nn iimdu by llic hnum Sjjelnmii Uorlcc- 
Idler Memorial. 

lloswell Parker Aiigier, ProfoHsor of FftycholoRV in Val(! Univeraity 
will act ns chairiniin of the Rroni» (ir Institute, whijdi will he an inlORiid 
part of the univorsity. U will hn clnsoly uHHfKiiated wii.li the ( IriLduatc 
School; its facilities will be available to advanotMl Htuilenla who may bo 
caiulidatCH for a doctorate or who may wish Id tMiR/ige independently in 
rcBCfti'cli, 

ArraMRomentH have been concluded forbriuRiiiR to tiu) IiiHtitiile (lirco 
nion of iimi8\ial <li8tinctioft;llohrrt M.Ycrkos, formerly (\f I he Niitionnl 
.llcscarch Council, will have charRO of the work in lli(( lielil of eonipara- 
tivo psychology with spceiid reforcncc to the primates; Uitynmuil Dodge, 
formerly Professor of PaychnloRy in WcHlcyan Univerriity, in fundamen¬ 
tal aspects of norrunl behaviour; and Clark Wisslnr, (if the American 
MuBcum of Natural Ilistory, hi the lielilH of irn'inl, and parliculavly 
primitive, Imninii behaviour iu its cidtural and social ii}i)iectn. OMier 
spccialiids will be appointed Inter. 

Dr. Raymond 0, Filter, Aflaiatant ProfesHor of Psychology at the Uni- 
TCTBity of Minnesota, and Dr. Ilomcr Ih llccd, Professor of IVydiology 
and Education at Grinncll CoUcro, have each been [ijiiioiiilcd to an 
Assistant Professorship of Pflycliology at tho Univeraity of Pil talmi'gli. 

Dr. Donald A, Laird has been appointed to un AsHuiliuit Proft’asorsliii) 
of Psychology in ColRidc IJiiiverHily. During tiiepast year he has Is'Cii 
working at Yale University preparioR a graphic si-alo (»f iiitiiiR of cioo- 

41)0 
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tioniil tincl temperamental traita to be uaed with college atudontB. His 
dcHlrc itt to incdHurc these as definitely as possible in order that they may 
be of practical use in mental hygiene and vocational guidance. Depart- 
rnentfl of Piiychology in a number of other institutions for both men and 
women are cooperating with him. 

Mr J. It. Oimtry, a graduate student in Educational Psychology at 
Jlarvard, has been appointed to an mBtruotorship in Psychology in Ohio 
Uiiiverflity. 


The Psychology .Section of tlio British Association for the Advance¬ 
ment of Science, under the chairmanship of Professor William 
McDougall of Harvard, had at Toronto lost August a very interesting 
and varied program. A number of psychologists and educators from 
tho United Slates, Dra, Duckinghom, Whipple, Ogden, Yoakuni, Mayo 
and otherfl offered papera and shared in the discussion, It is oerUm 
that psychologista in this country will find the report of those meetings 


of great value. 
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Psyc}wlo(iical Teulft iji 7J?JsinOT, A. ^V. Kdiinhahhkii and V. A. Kindr- 
DURY, The Univi'r.siLy of I'rewH, (’hii'uyio, V.VJ'l, Tp. ix 

and 10‘1. 

The appoarnnce of lIdb little voUnne proves to ho the )>reKenl ilny 
answer lor many (iuestinna that aro IrowhlinK I’lnploynient innoanerH 
and others who arc tone.ovacd v.’ith tl\c<ivieHtion of the viihie niul proHveas 
of testa in selection and placeineut in imluHtry nnd linsiiiesa, Its price 
(81.75, postpaid 31.85) is rcasniuililc consideritu' the, Icirnc anumnt of 
material the avithora have ahatracted, analyzed and repoi'letl. In (uUU- 
tton to their editorial Inborn both authors tiavc had ueluul experience 
in the administration of teala in buHinc.sH or in iuduntry. 

The titles of tlic cliuptors wliicli we ^ivo fallowinif, indie/ile quite 
aatisfacLorily tlio contont of the book. 

The Nature of pHycholoKical Tests, 

Scientific Method in ConstrucLiiiR Psyclioloj^ieal 'I’chIh for HnsinrsH, 
PayclioloRical Tcsls for (Jllico ()crii])iilionH. 

PaycholoKicfil Te.Hts for Non-Ollicc OeciiiiaLionH. 

Thc Plfico of Teats in the Personnel I’roKnun. 

Tlie Ontlooic for Tests in JhisiiieHS, 

A few (|iiotaLion,s will also exhibit the seienlilin t(!in|)i'v and emition.H- 
ncssof the writers when discmBsiiiK the j)r('.Henlsi|'nirKiai](ic and value of a 
testing program. On page *15 is given the tiiajor (•rit<M'ion used by the 
nuthora in determining the value of a tout. As it matter of fact this eri* 
tcrion, which wc qiioLe, is just n.s usable in connection witli any otlicr 
means ol selection or plnceiiient found in the emidoyment olllce, "Docs 
the test onnblc us to make imedictioiiH ns to iieojiUds lilncHs for the 
job in an appreciably hotter, cheaper, or more c.viicdiLiowH inaniiei' Llian 
ean be made without tlic test'/" Tins principle is rt'iieiilcd on page 7:i, 
On page 20 is given a simple clnsHi(i{!aLion of Ic.hIh wliielq llMmgli not 
attempting to he scieiUific nor eonidusive, nevurlhelesH pielnrcH for ns 
present knowledge of relations and of test griin])H. We (jnolp llii.s elassi- 
fieation below; 


Functional clatfsificulion of IcRiti 

1, Teats of pro/icicncice. 

a. KcUiciitionnl tests. 

b. Trade tests. 
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2. TchIs for apLibudea, 

u. Goncral aptitude teats. 

(1) General intelligence teats, 

(2) Mechanical aptitude teats. 
b. Special aptitude teats. 

(1) Pljyaical testa. 

(2) Motor tests. 

(3) Sensory testa. 

(1) Tesls of other special mental functions. 

3, TcalH of character and tcmpcrainont traits, 

On piiRB 1)7 the authora offer a short olasaification of testa which at¬ 
tempts to give i(H an idea of the nature of the different varieties of the 
tests tliemso! ves and the relation they bear to the position or occupation 
being tested tor. This elnaeificntion follows; 

1. Sami)lca of Ihejob. 

2. Devices for measuring the separate obilities used in the job. 

3. Devices for measuring the central or outstanding ability used 

in the job. 

4. Imi tati VC repetitions of the job. (''Replicas’' or "miniature job 

testa.") 

6, Devices bearing no apparent or obvious relation to tlie job. 

As one rcada through, he is impreased with the frequent introduction 
of cautions rcRavcUng the value of testa, their use and importance in any 
selection program, and their future possibilities. We note particularly 
the conclusion of the authors wherein they state as their opinion the 
belief that nothing more than a beginning has been made in the applica¬ 
tion of testa to business problems. This statement is made throughout 
the book, but in the closing chapter the authors indicate quite briefly 
cincl all too incompletely the fields in which there is practically no begin¬ 
ning yet made. 

Two of the chapters are given over to summaries of existing data on 
tile value of tests for first, office occupations; second, non-office occupa¬ 
tions, The conclusions with reference to tests for clerical employees as 
given on page 96 may be quoted. 

"tf we combine all the available facts bearing upon tests for clerical 
employees, a very favorable conclusion is justified. We do not, of 
course, mean that testa are completely satisfactory in this field or that 
there is not need tor a great deal of further research and improvement of 
test methods. Still less do we imply that tests are sufficiently accurate 
and reliable to warrant the abandonment of other methods of ascertain¬ 
ing the abilities of applicants, such ns careful interviewing. What we 
do mean ie that the evidence in support of inteUigsnee and educational 
tests for clerical work is great enough to warrant the use of these teats 
as one device which, properly used, will aid in judging the merits of cicri- 
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cqI workcrH. At the fliuiio liino tlio iih(! of Ihii tnatH iw to hi! viinvod na 
expcrimentnl, That is to hiiv, iicav HtuiulardH imiiit ho OHliihliHhnd in 
eiichcoinpnny -when! the teslH uro imt into usic and, nn noon un fou'iihle, 
the rcniiltg from llic lests riniHt he nhocked and vorifird,” 

On pn-KC 131) tlio initlinrHalaln; "I’HycholuKh’ul KiiiLh for fac.tory oeeu- 
pntioiiH luivoiuiule lens )»roKrr'iH." Tin; iiiiiiiniury from wliieli ilie ahuve 
acntenco irt (pioted laavcH uh willj Iwo iinprcfi.sionfj. In llm Jiriit plaoc 
the work clone ao fnr ia exploratory rather Lhark eonchiaivc', iiiul in the 
lt.B.e.<iintte.vUUu\t tlucL nueiloC lUo, iiwealiyatoru wUcuw wcivk 
ahowa any value whatever liave, an ycjt, failed to eompletc I hr parlieuhir 
task Tcported. In other wovda, the held ia ho extruHive thia the few 
investigatora so far interested in Ihia type of reaearch Hnini to have felt 
eatisfiod with a diacovory of proiniBiiig inilicalionfi rather than with the 
presentation of Hcicntifically proved reaiiUs, Throuylirnit l|iu hook tlic 
aulhorH have made! clear thia nerd for ikeraiHliincc of effort in fields al¬ 
ready partially investigated, i'atlu!r than any iminrdiatr need for exten¬ 
sion into other fioldu, liowcvc!r proniisinj^ tliey may seem to hi!. 

Thu diflicnlties connccletl witli the jirohlein of (l(!viBing IohIh for any 
partictilar occupation are iiuintioninl but are perhaps heal (huiionatralcd 
in the illustration driven when the ii\i thorn aluiiraet tlio rL‘(tull:i of tiprcial 
reflcarclms. It is jiarticularly interesting to note, how miiclidrlailod 
work is essential to ohliiin even preliminary rc'sults in rvliat ordinarily 
seems to Lo a eimplo occuiiation, that of lypial, 'J'lio illuHtralioii is 
given oil pages 102 and 103 of the hook. Here we note the use of eight 
dirrur(!nt tyiics of tests in nLlempting lo investigate aptitude, juul ra]iid- 
ity of Utavning on Lho typewriter. A careful reading of tln'm* two ehap- 
tors which give abatmcls of previous work will convince anyone, ^vo 
believe, of the need for persifttent and eontinnous reseaTch before it can 
be said with confidence that testa are proved means of selection or iilaoe- 
ment. 

The aulltorsiiavo purposely omitted any iiiori: than llie hriofest refer- 
oncofl to teohnicalniQthods either in making or in avaluating teats. U is 
Bonicwhat confusing to discover that doLuilod job analyses of particular 
ocoupations are not coiisiderod cssoiitiiil in Llu< dovcloiniient of trsts for 
particular jobs (page 54). On tlio other hand, it is to ho noted that in 
moat of the cases where aucccssful results arc actually reported, iiuuih 
work has been done by the investigators in preliminary aimlysc!! of the 
nature of the job for which they are devising tests. As a rule we cannot 
depend upon originality and genius to spend their Lime on piohlenis of 
this sort, We must, therefore, see that asuHicicriLly detailed ami rigor¬ 
ous Bcicntilic metliod is devised for the other type of worker. It is 
possibly true that ingenuity and insight may disjiciiRO with the (h'Liiilod 
analyeia of the occupatiou. It is wiser, in the opinion of the. roviewer, 
for the maker of n teat to havo nt Imnd an conpilclo job dascriplioiiH and 
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flnalyuoJi of the oeflwp.'ition ns ib possible before undertaking to deviac a 
tent, 

TJie autliora recommend the etatisticnl method of correlation for 
detcrmiiuiiR clonenoss of relationship between testa and criteria, On 
pag(i i)0 tliey add that it ia posBible to make simpler atatements concern¬ 
ing LliiH i'(diiti()iialiii). On page C3 it is called to our attention that tho 
use of IhiHt Workers and Poorest Workers is not satisfactory in deter¬ 
mining I,lie volatiormhip bisLween lest and criterion. On page 72 it is 
again culled to our attention that percentages may indicate aatisfaotor- 
ily relation,sliijiH between success in ji particular job and the teat score. 
On jitigo 51 and on page 74 the use of "critical score” is deaerihed and 
diaciissod. 

It would proliably l)e diincull for the uninitiated to determine from 
t)j(‘ nulljora' sfcnteinonls the distinction between the necessity for using 
oovrcliitinn roollioicnts and the inclusion of all grades of workers, and 
thcirstdtcnunitHwith regard to the ueoof percentages end cntlonl scores. 
Tlio coiir\iHii)u hero is still a moot point among slntisticiims. A low 
paniRniplia by tho authors outlining in some detail the procedure in 
cufdiuiiivtp iho iP-Htand slanilardizing it oe compared witli the ■proccdurein, 
prcjuiring it for pructical me in the employment oflico, would have made 
their contention much cloarcr. 

There is some repetition in the text ns, for example, at tlic bottom ot 
page 4!) and again at the bottom of page 67 tho question of length ot 
service is cliacussod in almost identical terms. It is also somewhat dia- 
concci'Ling to the interested reader to meet up with such phrases as, 
"topic we need not enter,” "do not concern us here," and "need not de¬ 
tain UH now." Perhaps in the prceont status of testing these gaps ate 
justinod, A few foot notes, perhaps in more technical language, would 
possibly be more satwiying where one is deeply interested in the prob¬ 
lems ruiBod, 

The ftutliorfi have done an oxcollcnt service for business nnd industry, 
Wo may hojjo tliat tlmy will see fit to bring out later edibionB which will 
keep step with progress in this important new division of personnel, 
niaiuigciuent, 

C. S. Yoakum, 
UnivcTsiiy of Michigun, 

M, Luf'utusii. Light and Color in Adverlining nnU MerchandiRing. 

D, Van Noatrand Oo., New York. Pp. xvi-h 268. 83,00, 

Tin; rather uneertiiin field of color in attention and ncsthcticB ia 
suggo.stivcly charted in this book by an eminent worker in tlie deveiop- 
inent of coloro.d lighting. Whether one agrees with the charting or not 
there is little doubt but that this ia the most complete and in general 
tl)f! oonj)i!(;»L book that hna appeared on thoapplication of colorin udver- 
liding aiul selling. 
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There are beautiful color plates—tliirly'Sevcn in nll~that give the 
book a Bymphonic Lone, Uv>l their c(I«cl in largifly IohL by rather vacu¬ 
ous and dilTuse cuiJtions; the value of the book would bo inoroased at 
least fifty cents it most of these captious wore rc-writtvu so they had 
more apparent rclovancy to the text. Thoan color jdates arc perhaps 
rcsponsiblo for the chief fault with the hook, for one feels after the firat 
four chapters thot the author is indulffinR in exccH.'iive ropolition to fill 
in lUo space botwecu illustrations. A minor, a\ul forKivablc, fault is 
found in tho attitudo that is taken toward cohjr wliinii lins a savor of 
propaganda and reminds one of a current dramatic offering in -which a 
laundry eolicitor is constantly repeating the merits of Ids Inuiulry from 
“the effoet of ■wholcsoinencBS on the wash." 

These may be real criticisino, and they may l)C tho after ofTcct of 
being alruok in the eyes each morning for a week by the distresaing yel¬ 
low witli which tho cut edge of the paper is lirilod. If this can lie over¬ 
looked the book should bo read. 

W. W. CiiATiTEnB AND ISApoiiK Ik Wiiii'i.RY. AudlwsiB oj HccrcloTiiil 
Dvliea and Traila, Williams ik Wilkins C3o., llnltimorc. I’p, 180. 

Avery thoroughgoing job analysis has been made for a vocation that 
to nil appearances -wnuU! almost disliearten all attempts at a prcciBC 
analysis. Still we liave horc just sunli an nnalysia Hueenssfiilly anidnvod. 

Tho report is loo detailed and complelo tu permit of an ade(piato 
summary. It merits reading not only for tlto informiiliou pertaining to 
secretarial work but as pointing out niebhodB ibrough which olhors 
interested in Bimilar analyses of unstcreotyped vocations nmy ho])o for 

BUCCCB9. 

The weak thread—it is not a "spot”—in tho book is that it hno been 
necessary, of course, to depend entirely upon human judginonlH of tho 
presence or absence or amount of traits possessed by Hccretaries. The 
remarkable uniformity of rcauUs on some traite may rcdlcct greater 
value to thcae judgnnonls than tho psychologist feels warranted in grant¬ 
ing them. So, too, tho attempt todotermiuc tho Lrails in terms of actual 
actions and performances furthers their utility, Tlieso are but cxtimii- 
aling ciicumstancos; such judgments and ostiinates still remain pittalla 
in all work such as this. 

There is iniiiiensc provocative material in here for those interested in 
vocational education. None of it is beside the point ur.l all of it has 
been determined on -dhe job and not by some currioulurn maker wlio never 
"sacretaried" in his life. 

A briefer report, designed especially lor soorotaries and employers, 
is to bo obtained from tho National Junior Persoimel HiTviro, Inc,, 70 
Fifth Ave., Now York City, under whose auepiccH tlie iiivesLigiLtion was 
conducted. 
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AnTUun Holmes, Controlled Power: A Sludu of Laziness and Achieue- 
nienl. LifcLlc, Brown, & Co., Boston. Pp. xiii and 219. $1,76, 

Whetiier inaction "hft definite and specific as in paralysis, or inherited 
nnd general iia in idiocy, or slowly and suicidally formulated as in lazi- 
ncaa, tho divorcement between a man’s conscious life and the expression 
of it in congrucntaction is a deep-seated ond terrible malady,” Having 
settled that, Dr. Holmes gives miinerous interesting and inspirational 
ilhistratinns of laziness and its conquering. 

rsychoanalysis, glandular disturbances, and lactic acid find no place 
in this collection of bed-lime sermoneltca for ambitious grown-ups; in 
short, psychological and scientific statements arc notably absent from 
this volume of the Mind and Health Series, much more absent than in 
the other volumcB. 

After one gets into the book it reads interestingly and the many cases 
iiae<l ns illustrations will undoubtedly stiinulate many readers to re¬ 
newed activity. But that is tho end of it, psychologically. 

Mehrill Jay Bioam, Ability to Sell. Williams & Wilkins Co., Balti¬ 
more. I’p, O'l. $1.25. 

The work of Dr. Ecnm with selective tests for insurance solicitors; 
to which many expectant references have been made, has at last been 
published. Tho oucceMsful solicitor has been found characterized by: 
"introversion, facility in immediate reply to objections, ready decision, 
average intelligence as measured by tests, economic and social con¬ 
servatism, adaptability, nnd interest in pcoplo.” 

The report is of very brief compass. There is a miniinum of irrele¬ 
vant material, nnd possibly some that should have been included is 
absent. Especially is this the case with data relating to the reliability 
of the tests that have been used. If this has not been established of 
course the work rests on a chance foundation. Dr. Toopa has eliminated 
this clmnce in his "Tests for Vocational Guidance of Children Thirteen 
to Sixteen” (see review) before relating them to the criteria. This is 
the first step in developing selective tests. Perhaps this has been 
done for all of the tests used, very probably for the intelligence teat, 
but no mention is made of it in the report. 

The business man was apparently in mind in the preparation of this 
volume for it is written with a lucidity nnd conoiBeneas that is unusual 
nnd highly commendable. This is scarcely justification, though, for 
omitting reference to the determiootion of teat reliability since the 
general render needs more caution about thia pitfall than doea the 
technical reader, 

An interesting feature of the book, aside from Dr. Eeam'a contribu¬ 
tion, is nn appendix in which credit is given to the various employeea 
whoso handiwork has helped print and bind the book, that it might come 
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) to th«5 plfint inoLtfi: I smj^Rcjat tUiU lli(‘y iiiiiiiOfU- 

cly cliaiilinryc tliu oiui respoiiHiblo for tlio iiiauffia'iiMc yullow cnver. 


iVF.uK'fr H, IjYON, JSdnc.iilwn for UuHincsa. l.'nivt'iiiity of (Jliiciifjo 
PrcBH, Chicago, I'li. xiv and 0‘28. 

Ii\ this now (‘(liLimi Dniiii I.ynn hiiH iiiiulc InU a fi-w rlruii'c;* ij, |,iii 
critovirm.s proacnUlion of Iho ultiinuO' niiuM of ImniiirsH odiicjilion, 
e ia one of llic inoi'o vigoruuH wrili-ni who givca jivit i niplnoiiH Lo Liu- 
onder aspecta of voRiitioiiiil giiiclaiiro iiiul rclucniion, iniiKini.; it nut a 
alter of concui ii tor iinincdiitlo jiliuaiinrnt Init fur ulliiiinLo 

)ala. The book in omi that tnkoH tho hciiringn of IhtHTifirc lldil in rola- 
on to the general objoctivcH, but niOBl cuipbu'iin in f'ivcn t(j tin; hoioiuI- 
-y Hcliools. 

Hooka on odiicalion ueiiftlly drive me to borhd niitugoni.Bin. Tliiii did 
)t, 'riie oxtoiisivc v>HC of cliarlH uiid tidilcB in ns vcfifiihing im it in 
auauul in n ))ook on \il liinnlc goiilB. 

iJoNAI.I) A, liAIllI), 
f'n/ynfc jn'vrr.^-itij. 


i[AI{m:,s Dkicii and I0i.mbk I’l. Jonkh. A Siwljt of Diisliiujuisiiid llifjh 
fjcliool Pupils in Itullelin, No. -{o', Dcjiavtiin'iit uf In¬ 

terior, Bureau of Iklucalinn, Wnshingtim, I>. C'., faS pp. S.K), 

The purpose of thin study is to throw light upon llii* lecImiipK! of llic 
iIiiiivenunilH which a group of luiperior Htiidiuils have shown in I/igh 
diool work. It indudea dlO High Beliool >Simui)ivi tiikiui from various 
igh Schools in iho statu of Iowa. The uveruge total (uiiollincat from 
iQ various achoola represented in tins ntudy is ‘JO |)cr <‘liis,4, Llicrcforc 
/ory pupil in the group stnuds at the liciid of a lint of HI ur l!() pupils 
irougli a four your High School couxue. Tlmf inHke,H the group n very 
iperior class of studonfH. 

Two blaiiUa wore used in getliiiK the diitiL rcrpiireil for the tjtuily. 
nu hlniik was scut to the JligU School I’rincipal asking for the gnulcs 
i the (IKTcrcnt siilijccls nnd the rank of the puitil, also the avmagc 
radc of the entire Senior Chinas. It also naked for infornuilifjii about 
ic home conditionB iiiul a soeinl niul financial aluiuliug of the piLrr-uls 
f the child. The blank sent Lo the Htiidenl, iiskntl for inrurina lion cou- 
arning hia method oE study, luirl hi.s plnii for liis futvin*, mul also for 
craonid history which w’onld he vnluahlo and nucesHary in a sLiidy of 
Ilia kind. The chikBs ftchievoincnt in Che griule.s uIho was InhulaLcd. 
t \vii9 found that Lius children stood high in LliO pi-iiiiury and inlcr- 
icdiatc grades ua well ns in the High School. 

A coinpariaon ia miulc of the nchiovenienl of Che f'irlu and boyii, Thi; 
iris aecin to rank liiKlicr than the hnyij, uUhough tlnu-e \vu,s not n dc- 
itlcd difTcrenco, The diiLu received eonci'niing tin; li(nm‘ cuiuliLionii 
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showed thnt the pMonta were progroaaivo which doubtlcaa has a Bfcimu- 
IfttiriKellfiet upon Iho child. The principals of the various High Schools 
elated that the puroule ill almost every ease were interested in educa¬ 
tion. The iivorivge oi eliildron per family was found to bo 4,2, This 
shown tliat tlio paroiitH might have had more time to devote to each child 
in his milmol work which would account partly for tho good aohnol 
records. More than (iO per cent arc of American descent, Sixteen other 
nationnlitii^H wnm repri'scnted. A study ivas made of tlio phyeica.1 con¬ 
dition of the chililron and also of the time spent in school. The data 
received from the children’s selection of life work is most interesting 
and valuablo to uchool workers. Knowledge of their methods of study 
gives a valuable insiglit into tlie mental habits of these pupils. The 
entiro biillelin is «n argument for a thorough study of child life. 

Lulu M, Stehman. Ethicalion of Gifted Children, World Book Co., 
1024. I’p, 102. 41.80. 

Tliis imok is a dcHcription of an opportunity room for gifted children 
in tho Training Nchoiil of the [/nivornity of Galifurnin, Southern Branch. 
It u’as Dr, Wm. T. Root, Jr., of tho University of Pittsburg who sug¬ 
gested the idea of orguniising tho olass toMiss Stedman, Dr.Tormanin 
the introduolion points dormitcly to the need of such astudy, The book 
Is an important contrilmtion to progressive education. In tho first few 
chaptois tlm opporLunily room is well desoribed, It gives one a clear 
picturo (if the odueationiil ntlainmcnts of tho gifted children ss well as 
their many ilogrees of inloiligeiicc represented. The methods which 
Miss Htcdinaii iiund are clearly outlined. Also tho curriculum suggea- 
bionii urn well durinod by Miss Stodman. Case etudios are recorded, 
giving llic rcadni' information of the special abilities of tho various 
cliildron. Tho ohikl possnssing the highest I. Q. yet reported, 214, is a 
inomber of tills group and is described in chapter VII of the book. Vari¬ 
ous bits of research such ae intelligence and school attainment are re¬ 
ported, fiome of tho children's projects and activities, their poetry and 
doHcrijitivc writings are reported. 

In the conclusion Miss Stedman says that it is not wise to push the 
exceptionally gifted (diild as rapidly as possible through the grades, but 
that it is better to enrich the curriculum and keep him in an environ¬ 
ment affording opportunities for association with his peers both men¬ 
tally and phyalcally. 

M. La Vinia Warner, 
Ohio VniversiLy. 

Frank N. Fukkman, Editor, Vwal Education. University of Cliicago 
I’l'cas, Cluoago, 1024. 301 pp. 

In this volume wo have a comparative study of motion pictures and 
other moans of instniclioil. The volume was made possible by a grant 
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roin tlic ComnionwcuUh Fund niitl tlip cotiiM'rtititm ttf ii j^rniip of thir. 
ecn iiivcfllif^aborH iiicluiliftR pililor, rrufi's^or l-’TVi-inau. 

Tlic coiUcnlH of Llie book an* ornniuzccl iiilti two }>:ir(H. Part I l on- 
istiiiR of 81 imRCa jiroHeiils Iho prol*h*iii iiiul iiiotlioil of inotiriliirc. in (ho 
tiicly and a cnnciac Himimtiry and iiiliTinwtali«iii of Ibf tomiIih of tlic 
wcaliKalicin. Tina iH a «omii»*ndal)li! fcnfiiro of t be iindorlakiiin. U 
i not only an ccimomy of tinio fi*r llm rondor liul iilao li'iida lo itrcivont 
liBinlci'priitntiQnH, 

I’livL II Kivca at IttWKtU Iba dt'luila of inirli of tb«* lUirlta'ii iavcaliKa- 
ions cairifid on l)y difforonl inomliora of ll»r> invi'sTi«a!iiiK nlalT, Hero 
I fmiiid information conronnnK ibfi con(lil.i<nis under wliieli I be experi- 
loUs wore performed aswoU art Ibe ireiilnuMit of tbi* rcnuUn. 

An examination of tlia contonls of Part 1! rovealH tin; fuat llial two 
eneral tlicnica wave invosliniibMl —lho ralaCive anieicney of mol ion pic- 
ircs and oUior incnim of hiHlnialimi and un luialyHia of Ihi' I’oiilcjil of 
lotion pidtui'G filiUH oa tlm bnsia of HubUlloH, .still obji'clH itnd moving 
bjools. iSonio idea of tbo acope of the InvosliKatiiMi iniiy be Kfii'U'd by 
n onumcralioii of tlin diiraratil subjoctH to wbirh Ibo Hiivornl iiii'niiH of 
laU'wetinn wore, applied. Wcuota auvvalive bialory, cctmomu' biatory, 
liy.siciil Rco^nipliy, imtiirc Hliidy, iiiduHlric.s of iron, anurir, ola,, liiind- 
ritiiif;, handwork, physiaa, aookinK, a(;ricidtiijv, ICnitlisb. 'rliiiu wo 
id arntbev wide rauna of »ubj(Mil maltt-r used in the iiivesliHivtion as 
cll as roprcsontalioii innlorfal londini'it.solf (o moving |iicliiri'K. 
iSoino of tlic cocicluHioiiH re.sultint' from tbo iiiv«-Hl.iKa(ion iiin 
itcd. 'L'lioro is no itidiealioii Lbal |Hatiir«'H in any form <'an laim tbo 
acc of laiigiiciftc in the preNmilatioii of Hiibjeel mat (or to eliiblren, 11 
true that pictorial rcproKeiilalion, inoludiiit' motion piidiii'ea, liiivo a 
acc ill iiiNtnidtioii. ]Inl Ihcir iihr in liiiiUcil lo eip tain kinds of mide- 
al, Dcmoiistvation and oral iuHtrnclUiu luive. Hlunvn anpevittv vesulta 
so iniiny iiiHtaiico» that no one would care to dluunpion tlm diHpliLco- 
ent of those lus a mode of iiiHlniclion. 

The evidence reswUinK from the investimvlion iudieaU'! llmt nmlion 
cLui'cs aa a niciins of instruction aro nupui-ior lo oilier viHiml aids— 
clea, Ktill pictures, sterconnipbs—only within a reHtiic.led niiiKd of 
bjecta. Outside this restricted raiif'e of BidijeistH Uu! older vihuhI da¬ 
ces are us efi'cctivo or even more cITooLivo Umn Jnntion pietiirPH. In 
c tcuchini,^ of science and handwork—umkinKof bosea and wiiavini; of 
ats—(Icmonstration of the 7 )roceB 8 e.H by the teacher Rive beili'r le.sults 
an motion iiicturc.s. 

A popular and Roncrnlly accepted coiUentlon nnHurc's ms Umt mol ion 
eture.s are of oiilsiatKiinR and iiiiiuirnlU'led vahu' in armi.siiiR uii iiiler- 
t in a Hubject, 'liuswaanotfoviml to be true. 11 wan fimml, liuNvtiver, 
at tlu! iiHc of tile film did Hiip|>ly a peculiar ly)ie of coiiti'til, of 
cc. ]iut the ficiK'i-al and lasliiiR HtiimdatiiiR effoet was not fmiml. 
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There l« evi<le»ce ftnmd in the study that there ima not been sufficient 
care in s<-h!eLiiiK Huhieot-rimtlcr to which motion picture inatruction 
hns )M;nn iiijpliiMl. I'rom tho viewpoint of economy it is unwise to put 
aulijccl-imiUci' in tin* fc»nn of motion pictures when demonstration by 
llui Iciichcr tiiul either forms of presentation give na good oi nearly as 
good oduciUumid resullH. VIlmH nre expensive and arc greatly re- 
Hlriclcd in tlioir un<5. Tim iiuLhors of the investigation suggest that their 
viHefiilncHH would he enhanced hy selecting only such material for such 
tniiitmciiL iiH (!(»me within the peculiar province of the film. Material 
void of motion or tiction—innterial containing tables, diagrams, etc,— 
is not well acliipled to motion pictures. They have, however, a value 
in fiJi nishing raw material of instruction involving motion and action 
iiiat arc iiJHCCossi)>le to the lencherand that can not be reproduced by 
her. 

II is also suggested that small units of material arc perhaps better 
adapted to Dm (ihn than large units requiring long films. In the long 
film too much muLortnl iapresentedat onetime. Besides there is a tend¬ 
ency to iiicludo material not suitable for the motion picture, In a 
word the authorn of the investigation have sought to define the funo- 
tiou and Lo i)vomotc tftc usefulness of motion pictures. 

The invostigacion is a timely one and no doubt will prove a valuable 
oontribiUiori to modern pedagogical literature. It will have a strong 
tuiideuey to place an important edaentionni instrument in its proper 
perHjjcclive, 

Inijz May Nktkuhh. A Critical Uludij of Certain Measures of Menial 
Ahilily tmd Hclutol f*cr/»rmn«cc. Warwick ond York, Baltimore, 
lU'ill I’p- Ml. 

In tills Hinall volume we have the results of a critical study of a group 
of fouvlh grade pupils in the public schools of Seattle, Washington, In 
all six diiferont tests were used—Stanford Revision, Otis Group Intelli¬ 
gence, iVfniJroe Silent Reading i’orm 2, Starch Aritlimetio Scale A, 
Woody Arillimclic SciiJc, Series 33, and Courtis Arithmetic Tests, Series 
B. In nilditinii to the information gleaned from giving the above tests, 
tho, author secured and used in her comparisons the teachers' estimates 
of the general ability of each child included in the study, and the teach¬ 
ers’ marks given at the end of the school year. 

Some of the conclusions are of interest. From a comparative study 
of tho data furnished by the investigation, it appears that none of the 
teats under consideration can bo used to foretell achievement in any 
other of Ute tests or measurements. In no instance is there a con elfttion 
flufficioriily higli to be markedly aignifionnt. It was found that there 
was a leiiihmcy toivnrd low and non-significant cuvrclationa between the 
iiiU‘!lig(!imi- ti-.siH ami eduoational monaureraents. The correlation be- 
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\vt;c;)i t-ciichfr'i) CdliiiiAli’H nml (■(liiCHlioiuil iMriiHuriMiinil.i in rloniT Llmii 

jctweeii toiiclK'r'H inurkn niul (’tlm'iUifiiiiil ... Thn rdu- 

■D-tioual mciiaui'ciiii'nts (In filmw liiRli (unl f'drrcliiliunij. 

'Jo Rropt H(!X (IilT(‘r('iie[' wuh foiiiid. }5nL il wiin ri-voiklcil tlijii, lli(> Hiiinc 
tudeiit, Innk wuk^U' (Urf(!r(‘til. rrliilivc in lln‘ (hfl'iTi'iil K'jiLh, 

JuKJ iiKlioalinn Hint (luoh imlividuiil in iiinn' <'r Irii'i itii iiiiiii'nilily nf hcv- 
ml Hiinciul nlnlili(;8 rntlicr Hiiiii n Hiitiph' ffriiri'iil nhilily. 

In tlkih study \vu hrivn nu nUi-iuid t'* suliji-i't t hr Uiimuh\-1yi'S Id a 
rithuil luinlyHiH with thr vrsull ('C vnlhrv wl arUiii^'. n'vclntiunn, It hi this 
ypci of invoBtiKiilioii tlinl llm moiiHurcini'iil miivcnmtil iinii'l uinlrrlnlcp. 

The hody of the IukiIc (’.uUtuiuH uiiuiy fniiiiiot'’!! rrfrrnun 1o ndalcd 
LudiiiH, Tlie footiuitdH am inoro tlnui iiiiTr ri'frn'iici'ii of 

Insin HUg^OHl Lho (?fiHontial fiiidinnii of llio st luly (‘ilcil. T'hin ih a hi'liiful 
evicc. The book, fiiriiinhon n bililioi'nipliy of nearly (an Iniodreil (iilrn 
ovcriiiK tlio ('Ciiornl licIdH of inlelliKeiiei' teMlini' iiinl ('(hiealiona) 
icfisuTCmcntH. Thn i>ro\Ai:in altcjuiilcd in the vohnm- .“diuuld bo 

arried forward witli many other tenln. 

WiM.lH h. (iAiin, 

rTiiiiiTiUti/- 

/DWiN 1C, .Sno.sBON, ITi.D., ani» Jun'K 1'<. ].)(iwnkv. I'li.D, I’loln <ni(l 
/TM07i(i/dic8, A new inelhoil of Tci^liiiij niiil 7’iwjirii7i(/ tin- Crentive 
/wKiyinaiion. (.‘(•ntnry bhi., New York. 

Thu attempt to ciiltivalo uliility to write in no now liiinn \nil ajiniiilio 
ug^CHtionH iiH to liow liiLerd, enpaeily may be broiiglit inlo netivily arc 
arc. Buell concrete HUgROHlioiiH are iircHeiiied by lli(‘ inithorH of tliia 
oUnuR, 

It iq an ancient notion that creative abilily in n gift of the goda no 
otent that it would funelion even in a vaemun. It, ia eerlaiii, liowevor, 
Imt the writer mimt diHcipliue hinuadf through exereiae- of hin gift. For 
rncticc most intorcHting oxoreiHca are ofTered, J-'or aelf-raliiig, nhio, 
hcHD cxerciBca am [nil of HUggealion, 

Dr. Downey'n teoluiical Htudii’B of the ji.sycliology of lil.mulure liavo 
iven her the knowledge conocniing the moelianiHiii of creiUive writing 
ho.t she HO delightfully prciientu. Keiug liursulf iv ereativu writer iihe 
I all the more fitted to Hptudr with uvillioriLy, 

Dr. BloHHon'K gift for diwcuH,sing lcehuicii.1 and ahntrael-HubjinTs in tlio 
ingtiage of evury-ilay and in a stylo tlial mako.s tho road to Icariung an 
aay one to travel is well known, lie writes of wluit he knows from lus 
wn ex]iDricncc. 

Fertility of idons, creative iniagimitinn, no doulit are iniial.c hut arc 
rought, into play by the sliinuhis of hiUiatioiiH of every day life. It in 
he creative, mind, however, which grasps their siginrieimet' and inniH- 
lits individual cxiiericnce into univurHul. 
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Kxni)ipli:s nt iniolifjituiiliojjij arci found in tlie “ftgony colujun" of the 
London TiiiinH. Thiiun culvcitl.iHOiiioiits furnisli mntcrjal for testing tlio 
iimigintilion. TUo renuUa of Lliia test of imagiiiiilion serve as a basis for 
clmrn.(!Lcri/,uig tlio iimiKinalioii iia inert, atorootyped, inelcdrnnifttio, 
gcncriiU/.ing, i)iirLicuiuriziiig, or iiigciiiouB, thatia, inventive, 

WlKiii oiui’n iiiinginiilii>n in clusailicd, the noxL point of interest is 
wliether nr not cun be cuUivuted. This (jueation the 

uiillioiH luiswor in tiio unirinuLivc und diaciias the importance of mental 
Hot, r(!l(;ii!i(; of inliiintioua, cullivalion of the emotions, in the training 
of tlui iinuginiitioii. 

Other Lopien IrniiU'd (ins incnlul truita of tlio noveliat, sources of liter¬ 
ary miiKiriul, chaructor crculioii, plot-construction. At the end of the 
li-HiH of iiinrury ulnlity arc included under the caption, '‘Putting 
a root-IUiic on tlu! Iiiiiiginnlion." 

A particularly iiiturcsLiug and important part of the disougaiou deals 
with exprcHHion of the (puiUty of Hie product. 

JjOOTSA C. WAUONEn, 
Utiiversily of Wyoming. 

IIai/douiw. PHUckoamdusis a7id Aeslheiice. Translated from 
Uu‘ h'rono!) ))y J^don njul C-ednr PauI. Dodd, Mead and Company, 
N/tw Voi-k, 102-1. $-1.00. 

M. Jljuiilouin in Psyohinuialysh nwl Aesthetics loakes an intensive 
study of thi' Hyiubolimn in the pOGina of the Belgian poet Emile Ver- 
hn.i'i<‘ii. lie BujJi)(»rlK the Ihcsia that in Verhacren'e poetry the fre- 
(jucutly r(‘]n:ati'(l Hymbolu nuch ns the garden, the factory, the faces of 
tlici cIocKh in the towcr.s, the towers thcmaelvcs, the contrast between 
lilfLck and gold, the riiahing trains, the monks, and trees, and the reflec¬ 
tions in Htugimnt water reveal the desires and conflicts of the poet's 
inner life, mid that a jwyohoannlylical interpretation of the symbols 
iiflurds a iiieans of o\|iIaining significances which would otherwise be 
hidden. Tlnui ho would show that psychoanalyaie ia a valuable aid in 
the iiUerproLalion, appreciation, and crilicism of poetry. 

Till! tniTudiilors in their preface speak not altogether flatteringly of 
Prof. h'. C!. I’retieott's The Poetic. Rlind. But Professor Prc-gcott in Ids 
work at louat luis the merit of hammering away at one fnndftraentftl 
point iiuiisiieiiBahle at the present early stage of the study of psynho- 
niudy.sis and ae.sthctics. He attempts to prove that poetry docs arise 
from tlic depths of the imcniiscious. Tlio lack of just such proof is 
iikoly to fjc/olt in M. Baudouin’-s Ijook. It is true that the introduction 
unfold,s a theory of the relation of poetry to the unconscious, The 
auader, liowcvor, in spite of the jngcnioUB explanations distributed 
tliroiigl) tho (;l)ji}jk*r8 following the introduction, is by no means always 
asumi'd Lliiil Verhacren's syinhols have the origin which M, Baudouin 
wouhl iv;icrihe to tlioin. 
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For (ixwnplc, Vcrlmcron, ii\ wriliaK n hIi4»uL liiji native village, 
tells of a tower which wuh burned down and which nflcr three ycura wab 
built ftK'dn. If there is a Bneondary mnininK nndorlyitiK tlui obvious 
inoniiiiiR, Vcrhacrcn iiiny have been HUiiKetherdelibenile hi liiti aeleetion 
ol IhcHymhols and fully aware of IbeirimpUcatinn. M. Ihimlonin, hav- 
iiig pointed onL that "Verluwreu wan a particularly Mpoutaiu'oiiH poet and 
llml Die HyniholiatH in K^^nend attouiiil to ex|>rei<H ncndiiH'iils luul cino^ 
tioiiH wliifili (lacuiie analysia, ia too ready to iKiaiiine that ciicli and every 
aymhol in its unlirely ih a product of the iiiiconin-iouH. All in all, Die 
hook hirniNlica a Hiunewbaleasy larf;et for one wbo in inclined to neor at 
Oc; JipuR complexes and Ibe other Kumpinent of the Frendian ]>Ry chidoRy. 

H. L. .iKKrinusoN, 

Ohio f/nii'crsi’fy. 

JosKi'n A, Lrkditon. Rrlioion umt the Mind of I'o-daij. D, Applnton 
ami Compnny, New York. Jl7'ipp. S'i.hO. 

AUhoviKh IhiHvvork trealHof iitaiiy <tf the. reUtiiuuH (piCAtionHiuproRcut 
day diecussion, it is not an elTort to enter the ucriinonioiiH tlnbato bn- 
twoGti FimdamonlaiiatH and ModeriitHiH. It plotva inuoli deuper than 
most discuHsions of ihia iaHue. The author believes Ihnl iiniler Lho 
;u'idnnco ol the Hpociid acieitecH a now civilii^atioii ia coining into being 
:mtl that a rccuuKtruetum or iutellcctuivl rccanlinR of imr vnheritoil 
roligion and aocinl etliiea to guide and inapire thia eivilirml ion is iinpera- 
/ivo, I’rofcsHor Ix'igliloii here uudertakoa Ihia reciiHling and pliicea lho 
issontinl lonchingH of Chriatianily in the Hclting of modern Hciontino 
;houghl and problciiuj. The rcRiiUiu really in outlinu Innn ii ]>bll(iin>phy 
tellglon worked out in the light of a acienlifio ^vo^hl•vie^v. Truimul 
n tho npccinl floloaceH, the hinUiry of roliKinna and philomiphy, the 
lulhor of a comprobeiiaive work on Hyrilemnlic ]>hilo.Hnphy, iih well as a 
.cachcr of many yenre' oxpcriciico In contact willi Hludent life in a nlalo 
iniversity, Vrofeasor I/cighton brings to this study Huch a thorough 
•rasp of knowledge and fnmlliarity with humnn experience iiast uinl 
ircaent as at once stiinulalcs confidence. 

At the heart of Professor J^ighton's philosophy is a rensoned faith 
n the existence of a Moral World-order or Supremo Spirit, the vuhic and 
ligh destiny of the human pcrHOiinlily, and in Jeans ClirisL ns the su- 
memo (though not Lho only) revcnlcr of the true way ol life. Ho dividea 
lie trcalmcnt into throe parts. Part I, devoted to Iteligion and Culture 
ro-Day, dcAncs roligion androlatco it toacionce, tlicology, Irndilional- 
jm, and to general culture. In Part II, headed Tlio Roligion of Jchiih, 
he author seeks to separate tho religious nnd moriil tcachingH of Jesus 
n tho ono side from the accumulations of theology, tradition, dogma 
nd doclrinca, on tUo other. Hero the chapter on Apothoosis and Inciir- 
ation, dealing with tho Logos doctrine and tho incarnation in the liglit 
f history and soionco, also tho ohaplcr on Creeds as .Si)ii'ituiil .Syiiil)olH, 
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denling with the ApoaLlee' and Niccno creeds, are especially timely and 
illuminating. In Part HI on the Validity of Religion, the author fiiBt 
offers fl criterion for the evaluation of religiona in terms of value and 
function, then goes on to treat in the spirit ol science such subjects as 
the oxistcnco of God, miracles, the problem of evil, prayer and faith 
iininortnlity, and social progrcBB. 

To those who HonHinR the widened horiaons of modern culture raise 
the question; What is thcro left of our religious tradition? this book 
gives ft critical yet reverent, sympathetic and helpful answer. It is 
deslrucUvo to worn-out and antiquated views; yet it is predominately 
conatriJctive in that it lays a foundation for faith upon a higher intellec¬ 
tual level, 

Floyd IIeniiy Allpokt. Social Paychology. Houghton Mifflin Com¬ 
pany, New York. ‘163 pp, $2,50. 

Profeaaor Allport endeavors to provide for those interested in social 
BcicDCO ft social psychology embodying the results of the most recent 
psychological investigations. Three lines of approach are employed, 
viz., the behavior vicwpoinlj the experimeniol method, and the paycho- 
analysis of Freud and Jung. The genetic and inductive methods 
prodoininatc. Ueimvior is interpreted as essentially physiological. It 
involves a need in the organism (sex and hunger are the ultimate needs) 
and the reaction of the organiam to satisfy the need. The results of 
Inboratory experiment, questioonaires and critical observation upon 
individviiil and groiip behavior arc brought to the support of theories 
and principles of explanation. The Freudian emphaeis upon sox 
(though with modification) and Jung's use of such terms as “introver¬ 
sion’' and “extroversion’' are used in the explanation of social adjust¬ 
ments involving tiie overt and covert oonflicts incident to anger, sex, 
inferiority and superiority. 

Social psychology ia defined as “the science which studies behavior 
of the individual in so far os his behavior stimulates other individuals, 
or is itscU a reaction to their behavior; and which describes the con- 
BciouBncsa of the individual in so far as it ia a consciousness of social 
objects and social reactions” (p. 12). Behavior arises through the 
“interplay of stimulation and reaction between the individual and his 
environment.’’ It is physiological. ConseiousnesB which accompanies 
these reactions is an aid in the selection of explanatory principles within 
the mechanistic field; it is in no way a cause of the hodily reactions, hence 
it cannot bo an explanatory principle (pp. 2-3). In harmony with the 
present tendency among writers on social psychology (e.g., Dewey, 
Edman, Gnult, Dogardus) the instinct theory of man's inherited equip¬ 
ment IS rejected and a leas definitely fixed native endowment is regarded 
as the basis of human behavior, viz., two types of prepotent reflexes; 
(1) Tlic avoiding reactions, and (2) the approaching reactions. These 
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enexcH /ir(i tlividild into aix olus.^vii: SroliiU’ ivml v;snidTn\vj]i|», Ti'jcet- 
jv};, hUokkUiu', IkunK' C it'iU'luiiiH, j'.inn' irru-f imi •, aiitl in-x 

iutui. 'I'lirdiiKl' tl'*' ••f I'oiiiliiKiiiril iiud tlm 

iliiifiHt iinliiiiiti'd MKiiljlirHtiim of iIhto' h-JIvm-;-, j»;ir»inil:u ly mil lie iitidr- 
'lit nnd hiiIoh, of «iljni<liiu'nl ore ju i iij), ro- 

iumI (i(0|niri'd Imkits iin* Hum tin' i-i'iili nt »■( >'\pliniutio)). 

iitmiy (if lU(' liuiMuu in .slimuli fornimly ri ir.nrili'ii ii'i inslim:'- 

iv(! fire linn; riplitly vltiwfil hh nr'rmiri'il. 

'i'liidii^lioiil. (Iiiii u’oi'k Moi'iiil ]iiiy<')(«>ln|'y io (iiln ti o-i a m-ii-nri' of ia< 
lividuiil hc'liaviiir. In llm iiidividtiJil iii'i* fmiinl fli" luOnivuir ini-cliiv- 
lisaiiH udiiipialn Id fXpWtin tlo' iiilfrin'tioti imliviihiulis iiml 

•.rmijia. C!(ilUu’.liv(; «*naHCHmHni*f!i, •' r., lliitl of tin- ^roui), cruwd, mnli, 
n Hiiuiily Uu; of IIio.-k- jitaii'ii iiinl rfin-tioim of iiifhviiluftlii 

(nviii|{ In KiiiiihuiticH of roimdhition, (ntiniiiK anil I'oiMinoh 
tiimihiUon, nro ijos.sckhimI of u niimlai’ I'liamftor (|), H). ’Hhtc in nn 
rowd liriiiu or lu-rvonii nyhIdio, Iml only imvrms pi>:>m'MiiriJ 

ly iiuUvUlualM. AoeuptinK a moiHlii -l form of Hk- Jaiui'H-l,aii(.vi tUcory 
if oinnUon, (iiifl rojindliMf llw vir-w ihnl iJn-ro ia unylliiii)' inMliiii’iivu 
iKHit iinilnlion,Kympnlhy niHlKiiKi'rolion, (Imnudior koi-h on Ini'X]ilaiu 
liOHO tui'iiiH as rolldr.livu niinieo *'«‘iii)>rariiii; a initiilior of diHliiioL oln* 
lontiiry rncidinnihion” (p. ’24‘J). 'riir.-ns lornm moroly il>'Hrvil>i' nnifoTiiii* 
ion iu iiulividunl bohavior. l*roKd‘‘^-i. d‘" auMior (‘onrliulca, in "in- 
ronsml HiiCdL'Ka in tiviin'" (p. il I'oiiHiaiH not in Ilia ]>iiriiuiL of a 
xcd Koul of jK^rfcclinn, Iml rulhi'r in tin* xroiirinv, of tlnil liiiOn al linpjii- 
can for iliu iiulividual (not llin .HociiO v/holc) in (iio )ii-i'|ii'Uiid licipioni’d 
( rtLtnuRlaninl mihwvi'tnonl (p. ‘Viri). 

To tliOHC attnlcrda of Nooial Hi'iciioo who urn ul>io to ai;('i‘(il ii rutlior 
xircmolichaviormlto viewpoint, lo^cthcr wiili tho I‘'rcuiliaii nln'iis iiium 
iix and hunger nti the primary drivea in iiorini living, tliiH Imolc will lici 
•ulcomed, Holclotii does one lind a Imnlc more clearly and iiiluii'Hlingly 
Tilton. The conciac RUmtnivrU'» and the vnfnri'uvi'o at tin; eUme of naulv 
Implcr will l>u of help to iho ohn^Hrooin iilndcnl. To llunii; of Iho 
zviower's pcrmiiwion wlio hidicvo tliul pHyrhalogy r'lniiiot Im rmliKind 
1 the phyHinlogy nf the nervonn and iiioHmilnr nydU'iim, liijcaioii' it cun- 
ob cvndo a eLudy of Iho hchavinr of cniiHcioiiHuoR'i, its diniTniiliatiiiK 
hatnoter, Hub hook, is dtHuppoiivling. iTlui author dova rvcogni/.c 
3naciciUBriotj.s an a kind of behavior, but ho iIcvoIoh lilllo allcnlioa lo 
,.) The individunl self, eiipnblc of rnlioiial refluol ion, sclcotivi; ovidii- 
tioii of inlercstH and inotivcs, in moru (Imn a bit of jiliyHiiTi-rlifiiiind or 
hytiico-inccbanical mailer. A imychology liniilml lo a irmainent of 
lan’s bodily roacUonH iuvolveB a fidaw Miu»|ilili«ati<>i\ of iho faciH. U is 
n ahati'actionisiri, iind is eHpcuiiilly weak in il.>i iriliTpiiilalioa of iiium'h 
cathclio, moral and veligiouH cxpcrieneeB. Mnn-ovn', Uio mitlior'i) 
npharjin of the iiidividiiul in tin* explanulion of griMiji iihciinini'nn niay 
ibjcciluB poflitiim to kho ohargn of p.syoholoKical nlmiiiHin. 

Wai.tuu K, tl.’wiisi',aioi--i-,i.iii.u, 

U/iio Ifniirmili/. 
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